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PABOTA JNTsf 8 

OnPEflEJIEHHE nEPHOAA nojiypAcnAAA 

PAflHOAKTHBHOrO H30T0FIA 

3aKOH paflHoaKTHBHoro pacnaaa. PaaHoaKTHBHbifi pacnaa 
aTOMHbIX 5Uep npOHCXO^HT CaMO:npOH3BOJIbHo H npHBOJHT k He- 
•npepblBHOMy yMeHbllieHHK) HHCaa aTOMOB HCXOpHOrO paflHOaK- 
THBHoro H30T0na h HaKoruieHHK) aTOMoo npoayKTa pacnaaa. 

n P H paflHoaKTHBHOM pacnaae npoaBJiaeTca o 6 maa 3aK0H0- 
MepHOCTb, COCTOHIHaH B TOM, MTO KO J 1 H 'leCTBO aTOMOB 
aaHHoro p a^Hoa kth bhoto H 30 Tona, pacnaaaio- 
iuhxch b ejHHHpy b p e m e h h, b c e r a a cocTaBnaeT 
onpeaeaeHHyio, xapaKTepHyio a a a jjaHHoro h 3 o- 
Torra aoa io ot n o jihoto mhcji a e in e He pacnaBiunx- 
ch aTOMOB. 3 to CBH 3 aHo c tom, hto BepoHTHOCTb pacnaaa OT- 
aeabHoro aTOMa paaHoaKTHBHoro H 30 Tona 3a npoMejKyTOK Bpe- 
MeHH At He 33 BHCHT OT ycaOBHfi, B KOTOpHX aTOM HaXOflHflCH pa- 
Hee H HaxoAHTCH B HacTOHmee BpeMH, n ajih aocTaTOHHO Maabix 
OT P e 3 KOB BpeMeHH npoBopuHOHaabHa At. IloaTOMy ancao aro- 
mob AN , .npeTepneBiHHx pacnaa 3 a Maanii npoMe>KyTOK BpeMeHH 
At, 'nponoppHOHaabHO ofimeMy HHcay HepacnaBUiHxca paanoaK- 
THBHbix aTOMOB N h BeaHHHHe HHTepBaaa At. 3 tot 33 Koh MaTe- 
MaTHnecKH MoweT 6 brr b npeacTaB/ien b BHae coothoui 6 hhh: 

— AN—KNAt < 1 ) 

3h3k MHHyc yKa3biBaeT, hto m h cao 'paanoa.KTHBHbix aTOMOB N 
yBbiBaeT. 

Ko3(j)<|)HipHeHT nponopipHOHaabHocTH A, 'Hocht Ha3BaHHe n o- 
ctohhhoh pacnaaa h HBaaeTCH kohct a h to h , xapaiorepHOfi 
aaa aaaHoro paaHoaKTHBHoro naoTona. 33koh paaHoaKTHBHoro 
pacnaaa oBhhho 3anHCbiBaiOT b BHae aHtjjtjjepeHUHanbHoro ypaB- 

HCHHH 

dN „ .. 

( 2 ) 
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npeano/iaran np« btom, hto 3a BpeMH dt pacnaaaeTCH HedoJib- 
man nactb o6mero ^nc^ia pa&HoaKTHBHbix htomob. 

BeaireHHa 4r~ — ecTb a&coAiOTHaH CKopocTb pacnaAa aTOMOB 

Clt 

(nflep) paaHoaKTHBHoro H30Tona <h Ha3biBaeTca a kthbho- 
CTb K) (cm. HHJKe). ^ 

H3ypaBHeHHH (2) CJieAyeT,HToA= — • -jj- ecTb yMeHbiue- 

Hue nncjia wepacnaBiiiHXCH aTOMOB sa eAHHHuy BpeMeHH, orae- 
ceHHoe k odmeMy nnwiy HepacnaBiUHXca aTOMOB, hjih aoah pa- 
AHoaKTHBHbix aTOMOB, pacnaAaiomHXCH b eAHHHuy BpeMeHH. 

nocTOBHHaH pacnaAa A HMeeT pa3MepH0CTb o6paTHoro Bpe- 
MeHH h BbipaKaeTCH b eex - *. ^eM 'doabuie A, tcm SbicTpee npo- 
hcxoaht pacnaA paAHoaKTHBHbix htomob, t. e. A xapaKTepH3yeT 
OTHOCHTejibHyio CKopocTb pacnaAa flJia KaacAoro paAHoaKTHBHO- 
ro H30Tona. 

Mhcjio aTOMOB, pacnaAaK)uj.HxcH © eAHHHuy ©peMenH, ©enpe- 
pbiBHo yMeHbixiaeTCH no Mepe yMeHbineHHH HHCJia HepacnaBiiiHX- 
CH aTOMOB paaHOaKTHBHOTO H30TOna. 

HTaK, 33 koh paaHoaKTHBHoro pacnaaa (ypaBHeHHe 2) mo/kct 
6biTb c(J)opMyjiHpoBaH cjieAyiomHM odpa30M: hhcjio aTOMOB 
(h A e p) d N, pacnaaaiomHxcs 3a SecKOHeaHo Ma- 
jimh npoMesyTOK BpeMeHH dt, HponopuHOHajibHo 
HHCJiy aTOMOB N, H M e K) m H X C H ©aJlHUO B MOMOHT 
BpnieHH t. ^ 

BejiHHHua, odpaTHaa KOHCTaHie pacnaAa, t= -j- Ha3biBaeTca 

CpeAHefi © p 0 A O JI HC H T e J1 b H 0 C T b K) HCH3HH aTOMOB AaH- 
Horo paAHoaKTHBHoro naoTona. rkmoMy 33koh paAHoaKTHBHoro 
pacnaAa mojkho Bbipa3HTb h Tax: cpeAHHa npOAOJOKHTeabHOCTb 
JKH3HH aTOMOB ecTb BejlHHHHa nO'CTOHHHaa A ,J1H AaHHOro paAHO- 
H30T0na. 

Ha npa.KTHKe yuodHee nojib30BaTbCH HHTerpajibHoit (jaopMoii 
3axoHa paAHoaKTHBHoro pacnaAa. Ecjih b ypaBHeHHH (2) pa3Ae- 
jiHTb iiepeMeHHbie h npoH3BecTH HHTerpnpoBaHHe b npeAeJiax ot 
No ao Nf h ot. 0 ao t, to dyAOM .HMeTb: 

5 5 dt > HTO AaeT ~ ln 

N 0 0 

H OKOHHflTeJIbHO N t = No^ ^ . (^) 
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3aecb N 0 — qircjio btomob p aanoa kt h b ho r o H3orona b HanajibHbifi 
MOMeHT BpeM6HH t=0, a N[ — HHCJIO T3KHX aTOMOB, OCTaBUIHXCfl 
k MOMeHTy BpeMeHH t. nojiyqeHHoe ypaBHeHHe HBJifleTCH ojihhm 
H 3 CaMbIX BaJKHbIX ypaBHeHHH npHKJiaaHOH flaepHOft <j)H3HKH. 
3Haa (h 3 xaSjiHu) nocroHHHyio pacnaaa X, mo>kho no (fcopMyjie 
(3) onpeaeaHTb nncao paanoaKTHBHbix aTOMOB Ni a-nfl JiioGoro 
MOMeHTa BpeMeHH t. 

riepnoa nojiypacnaaa. ,Hjih xapaKTepHCTHKH paanoaKTHBHoro 
pacnaaa nacTo bmccto X nojib3yfOTCH apyroft BeaHHHHoft — nepno- 
aoM 'noaypacnaaa T */ 3 . riepnoa noaypacnaaa — aroBpeMH, 
b TeneHHe Koroporo b cpejHeM pacnaaaeTCs no- 
jiobhh a Bcex axoMOB aa« hoto p aanoaKTHBHoro 
BemecTBa. A 

No 

noaaraa b (})opMyae (3) t=Tv a h, eooTBercTBeHHo, Nt=-r- , 


0 ^>r* 1 ^'■p 

nojiynHM: ——Noe **•/. hjih -^-—e l, U. 
JIorapncjDMHpyB o6e nacTH nocaeaHero paBeHCTBa, 6ya«M BMeTb 
In = — AT •/, , a o'rcroaa : 

T In 2 0,693 

T,/ > = -r = — (4) 

3aKOH pa^HoaKTH‘BHoro pacna^a m-ojkho Tenepb nepenncaTb 
b BH^e: 

0 , 693 1 

N t =N 0 e T,/ “ (5) 

M3 3 toh (JJopMyjibi cJieayeT, mo neM 6ojibine nepnoa noaypacna- 
aa T'/j , tbm MeaaeHHee -npoHexoaHT paaHoaKTHBHbiH pacnaa. rie- 
pnoabi nojiypacnaaa xapaKTepH3yiOT cieneHb ct a 6 hji bHOCTH pa- 
aHOaKTHBHOro napa H a-JIH pa3HbIX H30TOnOB MeHHIOTCH B lllHpO" 


khx npeaejiax, nanp., ot 6 -10 14 jiet 


In 115 ao 3-10 7 ceK. y 


ThC'. JXjih HenoTopbix SHOJiorHnecKH Ba>KHbix paaHOH30TonoB ne- 
PHoaw nojiypacnaaa T>/ a HMewr caeayioinHe 3HaneHH5i: C 14 — 
5720 Jier, S 35 — 87,1 pun, Ca 45 — 163 aHH, P 32 — 14.3 ana, K 10 — 
1,3* 1 0 9 JieT, Na 24 — 15,1 waca, Co 60 — 5,3 roaa, J 131 — 8,14 aHH, 
Mn 56 — 2,57 qaca, H 3 — 1 2,4 roaa. 

Erjiu Bbipa>KaTb BpeMH b aoaHx nepnoaa noaypacnaaa 
t=mTi/, , to, o^eBHaHO, WMeeT Mecto cooTnomeHne: 

— ( 6 ) 
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Tan, HanpuMep, ecjm npoiujio A'Ba nepHo.ua mviypacnaaa (m=2), 

TO MHCJIO paflHOaKTHBHbIX aTOMOB yMeHblUHTCH b 4 pa3a. . Ecjih 

t=10T v , . t. e. ocTaBinaflCfl pa- 

AHOaKTHBHOCTb 6yAeT COCTSBJIHTb MeHee 0,1% OT RCXOAHOH. 06bW- 
HO C^HTaiOT, HTO 3a TaKOH npOM6>KyTOK BpeMeHH paJXHOaKTHBHblH 
H30Ton pacna^aeTcn npaKTHnecKH iroAHOCTbio. 


M mil 
rl MIT 



Ha P'HC. 28 H3o6pa>KeHa KpHBan pacna^a paAnoaKTHBHoro 
H 30 Tona. Flo ropH30'HTajibHofi och oT.ioKeHo BpeMH (b nepHOAax 

nojiypacna^a), no BepTHKajibHOH och — cnopocTb cneia N 

MHH 

paAHoaKTHBHoro npenapaia— BeJiHHHHa, nponopuHOHajibHan ko- 
.TOHecTBy p a a h o a kthbh bi x aTOMOB N (cm. hhjkc) . 

KpHBan, H 3 o 6 pa>KeHHaH Ha pnc. 28, hbjihctch sKcnoHeHTOH 
(cm- (jX)pMyjIbI 3 'H 5) H aCHMHTOTHHeCKH HpHfijlHHCaeTCH K OCH 
BpeMeHH, HHKOTAa He nepeceKan ee. ripn t=Ti / 3 cKopocTb cneia 

N (hJIH KOJIHHCCTBO p 3 AH O 3 KT HB H bIX aTOMOB N ) yMCHblliaeTCfl Ha- 

noJi OBHHy. npw t=2Tv a — b neTbipe pa3a, npn t= 3Ty a — b 8 pa3, 
npH t=mTi / a — b 2 m pa3. 
a 
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5 AKTHBHOCTb It CKOpOCTb CHCTa. IlpH pa60T6 C p a A H'O a KT H B H bl “ 
mh npenapaTaMH' sKcnepHMGHTaiop, perHcrpHpyH HAepHbie H3- 
jiy^eHHH, H3Mepnei hc hhcjio paAHoaKTHBHbix aTOMOB, conep>Ka- 
ijhhxch b npenapaie, a hhcjto pacnaAOB b eAHHHuy BpeMeHH. Me- 
pa KOjiM^ecTBa paAHoaKTHBHoro BemecTBa, Bbipa>xaeMaH hhcjiom 
pa^HoaKTHBHbix npeBpameHHH b eAHHHuy BpeMeHH, Ha3biBaeicH 
a kthb h O'CTbio 3Toro BemecTBa. Kax yKa3biBajiocb Bbiuie, 
a KTHBHocTb ecTb aScojnoTHafl exopocTb pacnaAa flAep aTOMOB 

pa^HoaKTHBHoro H 30 Tona A~ Ha ocHOBaHHH (2) HMeeM: 

A=XN (7) 

CjieAOBaTejibHo, aKTHBHocTb npenapaia npHMO 'nponopuHOHajibHa 
HHCJiy COAepncamHXCH B HeM pa^HOaKTHBHblX aTOMOB N t T. B- 
KOJiHqecTBy paOTO-aKTHBHOTo BemecTBa. C ApyroS ctopohh, ^jih 
pa3JIHHHHX paiXH0H3OT0:n0B aKTHBHOCTb TeM 'SoJlbllie, HeM SoJIb” 
me nocTOHHHan pacnaAa h (Menbiiie nepnoA noJiypacnafta) . - 

AKTHBHOCTb H3MepHeTCH B ejXHHHUaX paAHOaKTHBHOCTH — 
KfOptl. Uo OnpeAeJieHHK) 1 K K) p H — 3T0 KOJIHHeCTBO pa* 

HHoaKT-HBHoro BemecTBa. b xoropoM 'npoHCXOAHT 
3,7 • 10 10 p a c n a a o b b 1 ce k. HapnAy c Ktopu ynoTpefijinioTCH 
TaKH<e H eAHHHUbl, ripOH3BOAHbie OT KiOpH: B TbI'CHHy pa3 MeHb- 
man — MUAAUKfOpU (MKtOpH), B MHJ1JIHOH pa3 MeHbliiafl MUKpO- 

Kiopu (mkkioph), a Taioxe eAHHHua p a ah o a kt hb h o ct h pe3eptpopd . 
TaKHM o6pa30M: 1 /c/opw=3,7 • 10 10 pacnaAOB/ceK 

1 MKfOpU=3J • 10 7 » 

1 MKKfOpil~3J • 10 4 » 

1 pe3ep(popd— 1 * 10 6 » 

AKTHBHOCTb HCTOHHHKOB, FipHMeHfleMblX B Jia6opaTOpH0H IipaK- 
THKe, 3 aKJiioHeHa o6biHHO b npeAejiax ot AOJieft 'MHKpoKtopH ao He- 

CKOJIbKHX MHAJIHKIOpH. 

ygbUIb aKTHBHOCTH p 3 AHO a KT H BH 0 TO HCTOHHHKa C TeneHHeM 

BpeMeHH noAHHHHexcH ocHOBHOMy 3axoHy paAHoaKTHBHora pac- 
naAa. ZleHCTBHTejibHo, yMnoxan nonjieHHo Bbipa>KeHHe (3) Ha % 
h ytTHTbiBan (7), noJiyHHM : 

A t =Aoe~ Xt (§) 

Kan yKa 3 HBajiocb panee (cm. HacTb I, pa6. Ns 1,6), npH pa- 
6oTe co cneTHHKaMH nacTHU aKTHBHocTb npenapaxa (aScoJiKrr- 
Hoe hhcjto pa-cnaAOB b eAHHHuy BpeMeHH) HenocpeACTseHiio He 

■ 7 
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onpejejmeTCfl. HaMepneMofi .Qejm i nitioft b 3 tom cjiy^ae bbji J ieTCa 
CKopocTb CTeia N, BbipaaiaeMan b HMnyjibcax b MHHyiy*. 

CKopocTb cneTa CBH33Ha c aKTHBHocTbio npenapaTa npocToft 
33BHCHMOCTbK): 


N = qjA = (pXM (9) 

rae K BbipaKeHa b mkh - 1 . KostJxpHUHeHT cp 03H3HaeT s^ijieK- 
THBHOCTb C M e T a (CM. H. I OIIHCaHHe pafiOTH JST2 4) H H33bl- 
BaeTCH H Hora a KOBtJxjjHUHeHTOM CWeTHOCTH. 

HanOMHHM, HTO 3(J)(J)eKTHBHOCTb CHeTa (P 3aBHCHT OT THna H 
SHeprHH HccaeayeMoro H3JiyneHHH, reoMeTpHHecKHx ycaoBuft 
onbiTa, THna cneTHHKa h perncrpHpyiomeg annapaiypbi, atj^eic- 
tob norJiomeHHH h pacceHHHH H3JiyneHHH h apyrnx cj)aKTopoB, 
BJtHHiomHX Ha pesyjibTaTbi HBMepeHHH ('pa&OTbi JsTaJSTs 4 h 6).’ 
EcaH <p ne 'MeHHercH (hoctohhctbo ycnoBHfi H3MepeHHfi) , to 
H 3MeHeHHe bo BpeMeHH ckopocth cneTa paaHoaKTHBHoro npena- 
paTa xaKjKe aoJiJKHo rioAHHHBTbCH 3aK0Hy paanoaKTHBHoro 
pacna.ua 

N t = Noe~ Xt - (10) 

rae No h N( — ckopocth enera aaa cooTBexcTByiomHx momchtob 
BpeMeHH. 3Ty 3aBHCHM0CTb mm 'HaGnioaaeM Ha onwTe (cm. 
pHC. 28). HTaK, 83 koh paaHoaKTHB'Horo pacnaaa oa'HHaKOBo 
CnpaBe^JIHB JIJIH H3MeHCHHH KOJIH L ieCTBa pa^HOaKTHBHMX aTO- 
MOB Nj a : KTHBHOCTH HCTOHHHKa A H CKOpOCTH CHCTa N: 

No A 0 lNo * (11) 

Onpe^ejieHMe nepHOAa nojiypacna^a Ti/ S no yMeHbmeHHK) 

ckopocth cqeTa N. FIojib3yncb BbipancenHeM (10), mojkho 3 Kcne- 
pn m e h t a JibHo onpe^ejiHib nocroaHHyio pacnaaa % h nepHOA no- 
JiypacnaAa Ti/ a HccneAyeMoro H30Tona. JIorapH^MHpyH o6e 
43-cth ypaBH0HHH ( 1 0) , noJiynaeM : 

lnN t = lnNo — Xt ( 12 ) 

Ecjih nocTpoHTb rpac})HK b nojiyjiorapn^MHuecKOM- MacmraSe, 
oTKJiaAbiBan no ooh a6cuncc BjpeMH t, a no och opAHHaT — HaTy- 
ipajibHbie jiorapH(J)Mbi ckopocth cneia lnN^ to b yKa3aHHHx ko- 
OpAHHaTaX 3Ta 3aBHOHMOCTb HSodpaSHTCH npHMOH JIHHHeft, yrJIO- 
Bofl KOS^^HUHeHT KOTOpofi (HaKJIO'H K och aficijHCc) tga — %. 

Mbi o6o3Ha t iaeM CKopocTb C4exa npBMon 6yKBofl N, a mhcjio paAHoaK- 
THBHUX aTOMOB — KOCOH 6yKBOH N, 
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Phc. 29 HJuiiocTpHpyeT mctoa onpeAeJieHHH iioctohhhoh pac- 
wajxa p a aho aKTH bh oro H30Tona. sKcnepHMeHTajibHoro onpe- 
AeJieHHH % HGOfixOAHMO yCTaWOBHTb 'HCTOHH’HK IB cTaHAapTHon 
n03HUHH OTHCOHTejIbHo CTeTH’HKa H H3MepHTb CKOpOCTH 'CHCTa N t 
B pa3Hbie MOMGHTbT BpGMGHH t. Ho OIlblTHblM AaHHbIM 3BTCM 
CTpOHT rpa^HK B KOOpAHH 3T3X (t, lnN t ) HJIH (t, lgN t ). Ha 
pHc. 29 3KcnepHMeHTa,nbHbie tohkh oTMeneHH Kpy>KKaMii. B chjiv 
CTaTHCTH^ecKoro xapaKTepa p a ah o a kth b ho ro pacnaAa, a TaKH<e 



THMHblH JlOrapH(|)M CKOpOCTH CHeT3. 


cJiyqafl:Hbix oiuh6ok HSMepeHHH, tomkh OKa3bi.BaiOTCH pa36pocaH- 
HbiMH Bonpyr iHCTHHHbix 3HaqeHHft CKopocTefl cqeTa. no 3Kcne- 
pHMeHTajibHHM. ToqKaM CTpoHTCH npaMaa, npHqew HaHSoJiee 
o6-beKTHBHbie pe3yjibTaTbi Taxoro nocipoemiH Moryx 6biTb iuwiy- 
qenbi npq noMomti Mercia HanMeHbuiHX KBaapaTOB. 3,necb Mbi ne 
ocraHaBJiHBaeMCfl 'Ha stom o6iu,en3BecTHOM MeToae, oriHcaH'HOM 
b m a t gm a th h ec khx cnpaBOHHHKax h pyxoBOACTBax no o6pa6oTKe 
3KCnepHM6HTaJIbHbIX AaH.HbIX.B3HB Ha nOJiyneHHOH npHMOH A Be 
TO l IKH, COOTBeTCTByiOUijIie MOXICH 13 M BpCMeHH tj H t‘ 2 , OirpeACJIHIOT 
nocTOHHHyio pacnaAa no cj)opMyjie: 
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A = 


InN! — lnN 2 

ts — tl 


(13) 


KOTopaa cjieAyeT H3 4>-Jibi (12), earn 3aMeHHTb No h N[ . nepe3 
Nj h N 2 h yaedb, mo t=ts — ti. Mo>kho B3HTb flBe jno6bie tohkh 
(c HHfleKcaMH i h k) «a npaMofi h no hx KoopAHHaTaM Hanra K, 
noJib3yacb oSmeft (JjopMyjioH: . • 


X = 


InN j — lnN K . 

t K — ti 


(14) 


riacKojibKy name .hmciot AeAo c TafijiHuaMH AecflTHHHbix jiora- 
;pHt(J)MOB, a iHe HaTypajibHbix to, yqHTbiBaH, hto lnx = 2,302 lgx, 
nojiy^aeM CAeAyiomee BbipajKCHHe aah onpeAeJieHHH nocTOHHHoft 
pacna^a: 


1-2,302 

I K lj 


(15) 


Ecjim BpeMfl Bbipa^eHo .b MHHyTax, to : X nojiyqHM b mhh -1 . Fle- 
pnoA 'noJiypacna^a Ty, naxoABT. saieM, nojibsyacb cooTHouie- 
HHeM (4) . 

JXjir HenocpeACTBeHHoro onpeAeJieHHH Tv 3 mo>kho HcnoAbso' 
BaTb n Apyroft npneM, a hmghho: -naftTH 0Tpe30K och aScuncc, 

CO OTB e TCTBy 10 IH,H H yMeHbUieHHIO CKOpOCTH C4eTa BABOe. JlJin 3T0- 
ro 0 T np0H3B0JIbH0H TOMK'H Ha OCH OpAHHaT (IgN) 'CJieAyCT OTA o - 

)KHTb BeAHHHHy lg2 =0,3010, , h TOTAa npoexuHH noAyHeHHoro ot- 
pe3Ka Ha oc.b BpeMCHH' AacT, bo onpeAeAeHHio, nepnoA noAypac- 
naAa Ty a - 

MtoObi noBbicHTb TOHHOCTb Tpat^HnecKoro onpeAeAeHHn X h 
T i/ a , 6epyT Ha rpacJwKe necKOAbKO nap Tonex (cm. pnc. 29) h 
onpeAeAHiOT aah kb>kaoh napbi cooTBeTCTByiomee GHaneHne X no 
(|)opMyAe (15). Ha rpac})HKe puc. 29 Bbi6,paHbi 6 Tonex, KOTopbie 
MOvKHO pa36HTb Ha AK>6bie TpH napbi H, nOAyHHB AAH K3JKAOH 

napbi 3HaneHHe X , h a htti cpeAHiOK) BeAHHWHy A C p'— 2 * 

rioAyHeHHoe 3HanenHe ^ cp n o act a b a h io t 3aTeM b cooTHomeHHC 
(4) h onpeAeAHioT T«/ a , yKa3biBan cooTBeTCTByioiHyio omnSKy. 

ripH BbinOAHeHHH HaCTOHipeH paOOTbl (cm. HH>Ke) CAeAyeT 
onpeACAHTb X BbimeyKa3aHHbiM cnocoOoM (6epn Tpn napbi to- 
neK Ha sKcnepHMeHTaAbHOH npBMOH) . 

B onbrrax no H 3 yneHHio xapaKTepHCTHK pacnaAa hco6xoahmo 
I lpaBHAbHO BblSpaTb BpCMH OTACAbHOTO H3MCpCHH5I. JIah nOAy- 
HCH'HH AOCTOBepHbIX 0TCH6T0B TpeOyCTCH AOCTaTOHHOC BpCMH, 
i !To6bi 3 aperHCTpHpoBaTb OoAbinoe hhcao MacTHu n noAynnTb 
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yAQB.fi eTBOpHTe.fi bHyio TOHHoeTb H3MepeHHH (cm. paooTy N° 7). 
C ApyrOHJ CTOpOHbl, OTAeAbHbie OTCHeTbl HyJKHO TipOH3BOAHTb ao- 
CT3T0HH0 6bicTpo, mo6bi aKTHBHOCTb npenapaia npaKTHnecKH 
ocTaBaAacb HeH3MeHHOH b TeneHHe BpeweHH OTAeAbHoro H3Me- 
peHHH. 06mee BpeMH HaOAioAeHHH npouecca pacnaAa aoa>khq 
o6ecneHHBaTb 3aMeTHoe yMeHbiiieHHe aKTHBHocTH h 6biTb 



Phc. 30. CnojKHaa KpHBan pacna^a AByxKOMnoHeHT- 
Hoft cMecn H30TonoB — A. /Iojiro>KHBymaH komtio- 
HeHTa (^ 2 ) — B; KopoTKO>KHBymaB KOMnoneHTa 
(Xj) — C; Xi>X 2 . riyHKTHp — 3KCTp a n ojih p ob a h hbi h 
yqacTOK npHMOH B. Fpac})HK nocTpoeH b nojiyjiora- 
. pn(j)MimecKOM MaciiiTaOe: no och aficuncc — BpeMH, 
no OCH OpAHHaT — CKOpOCTb CHeTa 'N HJ1H aKTHB- 
HOCTb A . 

cpaBHHMbiM c BeAHMHHOH nepHOAa noAypacnaAa .hah npeBOcxo- 
Ahtb ee. noeTOMy onncaHUbift mctoa OKasbiBaeTCH HeroAHUM 
b Tex CAynanx, KorAa nepnoA noAypacnaAa ah6o oneHb seAHK 
(H3MepneTCH roAaMH) , ah6o one'Hb MaA (H3Mep5ieTCH ceKyHAaMH.) . 

Ecah b noAyAorapH(|)MHMecKOM MacuiTaSe bmccto npn.MOH 

AHHHH nOAyHaeTCH KpHBaH, TO 3TO CBHACTeAbCTByeT O H3AHHHH 
b npenapaTe 6oAee neM oahoto paAHoaKTHBHoro H30Tona (c pa3- 
HbiMH nepHOAaMH noAypacnaAa) — cm. pile, 30. 
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B cJiynae cMecn jxsyx He 3 aBHCHMo paonaaaiomHXCH H 30 TonoB, 
nepHozibi nojiypacnaaa KOTopbix pa 3 jiHHHH, H 3 MeHeHHe o 6 meft 
aKTHBHOCTH npenapaia (cKopocTH cneia) b 3 aoHCHMOCTH ot Bpe- 
•MeHH noflqHHHeTCH ypaBHeHHK): 

N = N1+N2 = Not • e~ lli +N 0 2 e~ U , ( 16 ) 

rjxe Not h N 02 — 'CKopocTH cneTa, ofiycjiOBJieHHHe pacnaAOM Kane- 
noro'm H30TonoB npn t=0. ripn flocTarorao 6ojibiHHX 3HaqeHHnx 
■t oaho H 3 cJiaraeMbix cia ho butch npaKTHnecKH pasHHM Hyjiio. B 
3T0M cjiynae, xax bihaho H3 pnc. 30, KpHBan A nepexoAHT .b npn- 
'Myio B, HaKJioH KotOjpofi cooTBeTCTByeT nocTOHHHoft pacna^a 
KOMno'HeHTbi c fiojibiueft npoAOJmHTejibHOCTbio hchshh. 
SKCTpanojiHpyn npaMyio B k t=0, naxoAHT Ha rpacjmice 

3 HaqeHHH N2=No2 • e~ 2 * AOJiroaaiiBymero H 3 orona ajih HecKOJih- 

KHX MOMeHTOk BpeMCHH t. Pa3HOCT>H ‘ N — N 0 2 • e at =Noi-e l{ 
COOTBeTCTByiOmHe ySblJIH aKTHBHOCTH OAHOH KOpOTKOHCHByme§ 
KOMnoHeHTbi, cHOBa HaHocHT Ha nojiyjiorapn^MHHecKHft rpatjwK h 
nojiynaiOT npHMyio C, TaHreH-c yrvia HaKJioHa kotopoh cooTBeT- 
CTByei 3HaneHHio l\. TaKHM o6pa30M npoH3BOAflT aHajiH3 AByx- 
KOMriOHeHTHOH CHCTOMbl, KOTOpblH HaCTO U P'H M eH H d CH JU IH OHpe- 
jxejieHHH HHCTOTu pa^HoaKTHBHoro H3orona (deneHH ero 3arpns- 
HeHHH .HpyrHM H3OT0nOM)- EcJIH HHCJIO paZIHOaKTHBHbIX H30TOHOB 
Sojibuie Tpex, to mjxo6nan o6pa'6oTKa kphboh pacnaAa AeJiaeTCH 
BecbMa 3aTpy^HHTejibHofl. flance AByxKOMnoHeHTHbie CHCTe- 
Mbi He no^aiOTCH HaAentHOMy pa3Ae.neHHK), ecjiH nepHOAH nojiy- 
pacna^a oTXcejibHbix KOMnoHeHT oTAHnaroTcn MeHee, new baboc. 
KpHBan pacnaAa, npHBeAeHHaa Ha pnc. 30, coorBeTCTByei ch- 
CTeMe H3 AByx pa^HOH30TonoB, nepnoAbi noJiypacnaAa KOTopbix 
OTJIHHaiOTCH npHMepHo b 10 pas. 

IlonpaBKa Ha paAHoaKTHBHbifi pacnaA. Flpn npoBeAeHHH 6 ho- 

jiorHHecKHX paSoT c paAHoaKTHBHbiMH H30TonaMH BecbMa eyme- 

CTBeHHblM HBJIHeTCH (})aKT H3MeHeHHH aKTHBHOCTH HCTOHHHKa (H, 
cjieAOBaTejibHO, CKopocTH cneTa) c TeneHneM opeMeHH. 

3to oScTOHTejibCTBo aoji>kho yHHTbiBaTbCH *npH onpeAeJieHHH 
KOJiHnecTBa paAHoaKTHBHoro BemecTBa, noAJie>Kamero BBeAeHHio 
b noHBy, b nHTaTejibHbiH pa-CTBop, b yAoSpeHHa npH nocTaHOBKe 
AJiHTejibHbix BereTauHOHHbix onuroB, npn o6pa6oTKe pe3y«JibTa- 
tob onbrra no onpeAeJieHHio coAepjKaHHH MeneHoro ajieMeHTa b 
pa 3 JiHHHbix opranax pacTeHHH h hchbothoto ii t. n. Bch nporpaM- 
Ma HCCJieAOBaHH5i, HaHHHan c MOMeHTa nojiyneHHH paAHOH30Tona 
H KOHHaH H3MepeHHHMH aKTHBHOCTH HCCJieAyeMblX 06 'beKTOB, ROJl- 
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>KHa 5bHb cruiaHHpoBana bo BpcMeHH c yneTOM nepHOAa nony- 

pacriaAa npHM&HHeMoro waoTona. 

peiueHfla othx BonpocoB hv/Kho 3HaTb cooTBeTCTByromHe 
3H2MeHHH nonpaBOK Ha paAHoaKTHBHbift pacnaA . 

IlonpaBka Ha pacnaA yKa3biBaeT, Ha Kanyio BenHHHHy hhao 
yMHOJKHTb pe3yAbTaT H3MepeHH'3 3KTHBH0CTH (CKOPOCTH CHeTa), 
AT06 h nOAyHHTb HCXOAHyiO aKTHBHOCTb. H3 ypaBHeHHH (11) CA6- 
Ayet, hto 



_No_ 

Nt “ 




(17) 


TaKHM o6pa30M, BenHHHHa e lt >noKa 3 biBaeT, bo ckoabko 

pa3 No SoAbine Nf Omcbmaho, ht-o K\ BcerAa nonojKHTenbHo h 
S oAbuie 1. Ecah H3BGCTeH nepHOA nojiypacnaAa npHMeHHeMoro 
paAH0H30T0 i na, to nonpaBKy Ha pacnaA, oneBHAHo, cAeAyer bh- 
AHCAHTb no (jjopMyAe: 

0/93 t 

K\=e T ’ /2 . (18) 


Heo6xo < nHMocTb bbgaghhh nonpaBKH Ha pacnaA ocoSeHHo ©biciy- 
naer npH t > Ti /a , t. e. KorAa n p o ao a xcht eji bn oc t b onbixa cpan- 
HHMa c nepHOAOM n-oJiypaona^a hjih 6 ojihme ero. Ecah -no xapax- 
Tepy HccJieAOBaHHH TpeSyercn H3MepnTb aKTHBHOCTb npo6 b pa 3 - 
'Hbie MOMGHTbl BpGMCHH (HanpHMep, B pa3Hbie CpOKH BereTaUHH) , 
to pe3yjibTaTbi KajKAoro H3MepeHHn cJieayeT hphbgcth k HanaAb- 
HOMy MOMeHTy BpeMeHH. HHane roBopn, ckopocth cnGTa 
Nj, N 2 ,...N n , oTBeqaioiuHe MOMekiaM BpeMeHH ti, Hy>Kno 

yMHOHCHTb Ha cooTBexcTByraiuHe 3HaqeHHH Ki=e li \ /C 2 =^ Ats 
/(n—e tn . nojiyqeHHbie BeAHHHHbi Nio, N 2 o,...N n o AaiOT 'Bosmojk- 
HOCTb cy^HTb 06 hcthhhom coAep>KaHHH' MeneHoro sjieMeHTa 3 
HccJieAyeMbix npo6ax. 

BbiHHcjieHHe nonpaBKH Ha pacnaA mojkho npoH3BOAHTb no 
cp-jie (18), nojibayncb Ta^AHuefi sKcno'HeHUHajibHOH cjjyHKUHH e x , 
HMeioiueficH b MaTeMaTHnecKHx cnpaBOHHHKax (b ashhom npaKTH- 
KyMe TaKHe Ta6jiHi;bi BbiAaiOTcn Ka>KAOMy npaKTHKamy) • npH 

3 tom cHanajia onpeAGAHJOT OTHouieHHe-7p— , 3aieM BbinHcnniOT 

3HaneHHe noKa3aTejin deneHH x=0,693^r-, h naKOHeu, no t &&- 
AHue HaxoAHT ananeHne nonpaBKH K\ =e*. 
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B HeKOTopwx pyKOBo/iCTBax no n p h m e h bh h k> MeToaa MeneHyx 
aTOMOB (cm. HanpHMep [1]) npHBefleHbi TaSaHithi nonpaBOK Ha 

paflHoaKTHBHbift pacnaA ajih pa3Hbix 3HaHe»Hft oTHomeHHH ^ • 

rto^baoBaHHe t3khmh TaSaHuaMH 3 HanHTeabH 0 coKpamaer Bpe- 

MH Ha BUHHCJICHHH. 


B nanecTBe npHMepa peuiHM npaKTHHecxyio 3aAany, cbh33h- 
nyio c yneTOM nonpaBKH «a pacnaA. 


3adcma. Kaxoft hcxoahoh aKTHBHOCTbio (cxopocTbX) cnera b 
HM nyabcax/MHH) aoa>KeH ofiaaaaTb npenapaT paAHoaxTHBHoro 
c|)oc(|)opa P 32 c TeM, HTo6bi nepe3 aea Mecnua cxopocTb cneia npn 
H3MepeHHH npenapaTa cocTaBaaaa He Menee 100 HMnyabCOB b 
MHHyTy? 


Peuienue: riepnoa nojiypacnaaa P 32 paBeH 14,3 ahh. Oraorne- 

Hue = — 4,196 ^ 4.2 

T«/, 14,3 ah. 

rioKasaTejib cTeneHH x— 0,693 • 4,2 = 2,91. 

no TagjiHue cpyHKUHH e x naxoAHM K\ = e 2,91 = 18,35. OraoAa, 


HCXOA'HaH CKOpOCTb CHeTa npH BHeCeHHH paAHOaKTHBHOTO <j)OCCf)0- 
pa b npenapaT AoaxcHa ObiTb He MOHee: 


No=N( • Kx = 100 HMn/MHH* 18,35=1835 uun/MHH. 

Ecjih 3a BpeMH onbira axTHBHOCTb hctomhhk 3 cymecTBeHHo 
He MeHfleTCH (HenpoAoajKHTeabHbifi onbiT nan onenb 6 oabuiofl 
nepnoA noaypacnaAa paAHOH30Tona), to nonpaBxy na pacnaA 

BBOAHTb He HyxcHO. PacxeTbi noKa3biBaioT, hto npH ^r-< 0,02 no- 

1 % 

npaBxa Ha pacnaA K\ < 1.01. B 3 tom caynae moxxho He bboahtb 
nonpaBKy, Tax ksk norpeniHocTb, AonycxaeMan npn stom (1%), 
aejxHT b .npeaeaax tohhocth OoabuiHHCTBa SHoaornnecKHX Hccae : 

AOB3HHH. npH ^-=0,05, /Cx = l,03, H 3AeCb TaKJKe MOJKHO HC 

yHHTbIB3Tb VMeHbUieHHH 3KTHBH0CTH, eCaH TOHHOCTb 3% HBAHeTCH 
AOCTaTOHHOH aah onbiTa. HanpHMep, ecan b caynae P 32 Tpefiye- 
Maa TOHHOCTb pe3yabTaTa cocTaBaaeT 3%, nonpaBxy Ha pacnaA 
caeAyeT bboahtb no HCTeneHHH t=0,72 ah. c MOMeHTa Hauaaa onu- 
Ta. flaa H30Tona C' 4 (Ty a =5700 aeT) cooTBeTCTByromee BpeMs 
coeraBJUicT 285 aeT. IlobroMy b axcnepHMeHTax c paAHoyraepo- 
AOM He HHTepecyiOTCH nonpaBxoii Ha pacnaA (3a HCKaioneHaeM 
pa6oT no oripeAeaeHHio soapacTa ApeBecHbix nopoA, apxeoaornne- 
CKHX ncca e A 0 B a H H H H T. n.). 

14 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 



Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


II p h h a a Ji e jk h o c t h: 

1. YcTaHOBKa THna B-2. 

2. TopuoBuft cqeTHHK T-25-BOJI b cbhhuobom AOMHKe. 

3. PajiHoaKTHBHbift npenapaT b n;ieKCHi7iacQBoft noACTaBKe 

4. Macbi, cexyHAOMep. 

5 MH^HMeTpoBaa CyMara, TaCjiHUU JiorapmjmoB, TaCjimihi e x h e~ x 

ynpaofCHenue 1 

OnpeAejieHne nepwoAa nojiypacnaAa paAwoaKTHBHOro M30Tona 

B HacTOHiueft pa6oxe Hcnojib3yexcH p a ah o a kth b h bi h H 3 oion 
co cpaBHHTejibHo KopoTKHM nepHOAOM nojiypacnaAa, t. k. rjih 
Aocxaxoqno xonHoro onpeAejieHHH T»/ a HeoSxoAHMo HMexb 3Haqq- 
rejibHoe yMeHbineHHe axxHBHoexH o6pa3pa 3a bpcmh BbinoJiHeHHa 
pafioTbi. Rj ih bxoh uejin yAofiHo cbmhm nojiyqnxb paAHoaxxHB- 
Hbifi H30Ton c noAxoAHiUHM -nepnoAOM nojiypacnaAa nyxeM o6jiy- 
4eHHH HCHTpOHaMH CTafiHjlbHOfO H30T0na TOTO >Ke XHMHHeCKOrO 
3JieMCHXa. Kai< 'H3BeCTH9, SojIb'LIIHHCXBO H30T0ri0B pa3JIHHHbIX xh- 
MHqeCKHX 3JieMeHTOB nOA ACHCXBHeM MeA^eHHblX HeHTpOHOB 
(TenjiOBbix HefiipoHOB) aKTHBHpyioTCH, t. e. npeBpamaiOTCH b pa- 
AHoaKTHBHbie H30Tonbi Toro >xe 3JieMeHTa c MaccoBbiM hhcjiom, 
Ha eAHHHuy Sojibuimm, mcm y HCxoAHoro H3oxona. 3xox npouecc 
aKTHBauHH npoHcxoAHT b pe3yjibxaxe hacphoh peax^HH pa- 
AHaunoHHoro 3axBaTa, Koxopyio ofibiHHo aariHCbiBaiox b bhac: 

z X A + 0 n 1 -> z X A+1 + '( hjui Kopone: z X A (n, 7) z X A+ \ 

Chmbojiom X 3Aecb o6o3Hanaexc5i nmubin xiiMnqecxHft 3 JieMeHr 
B pe3yjibxaxe 3axBaxa ha pom xenjroBoro nefixpoHa o6pa3yercH 
HOBoe HApo, KOTopoe npeHMymecTBeHHo hb/ihcxch paAHoaxxm- 
HblM, H HCnyCKaeTCH y-KBaHX, yHOCHLAHH H36bIXOK SHeprHH. H30- 
xonbi pa3./iHqHbix XHMHqecxHx 3JieMei-ixoB (HyxjiHAbi) oSjiaAaiOT 
pa3Hoft BepoHTHocxbK) 3axBaxa xenjioBoro HeftxpoHa hjih, xax 
roBopnx, 3([)(J)exxHBHbiM ceqeHHeM axxHBauHH. 

B 3aBHCHM0€TH ox BejiHHHHbi 3(J)cj)eKXHBH'Oro ceqeHHH 6yAex 
pa3JIHHHblH BbIXOA aXXHBHpOB3HHOro H30X0na. UeJIblH PHA H'cxyc* 
cxBeHHo paAHoaxxHBHbix H30xonoB noAyqaexcH mcxoaom axxHBa- 
Ahh b HAepHOM peaxxope (nanpHMep, nojiyneHHe Co 60 bo peax- 
H'hh Co 59 (n, y) Co 60 ) . 

B jiafiopaxopHbix ycjioBHHx hcxohhhkom HeiixpoHOB MO>xeT 
cAyjKHXb p a a h e bo-' 6 e p h ji h e b bi h hctohhhx, npeACTaBjiniomHH co- 
6oh aM'nyjiy co CMecbio cojib paAHH c nopouixoM 6epnjiJiHH. Ta- 
Kofl hcxomhhk Hcnycxaex 6bicxpbie HenxpoHbi no peaKUHH 
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Be 9 (a, n,)C 12 , b pe3yjibTaTeKOTopoft o6pa3yeTca — 10 7 HeftTpoHOB 
b 1 cen. Ha 1 r Ra c sHeprHHMH ot 2 ao 12 me. Aah nojiyaeHHH 
Ten^oBWx HeHTpoHOB (Ra-a-Be)— hctohhhk noMemam a nap'a- 
4>HHOBbift 6 aok, h6o H3BecTHo, mo napac^KH oSjiaAaeT bmcokhm 
coAepacaHHeM aTOMOB BOAopoAa h nosTOMy BecbMa 3<t)4>eKTHBHO 
3aMeAAaer HefiTpoHbi ao renaoBux sHeprafl (~0,025 ee). noay- 
qeHHe paAH0H3OTona nyTeM aKTHBanHH He bxoaht b 3aAany 
npaKTHKaHTOB ASHHoro xypca. 3iy pafioiy britoahhiot coTpyA- 
hh,kh aafiopaTopHH HenocpeACTBeHHO nepeA 3aHHTHeM no onpe- 
AeAeHHio nepnoAa noAypacnaAa (hah naKanyHe). 

BbimoAHeHHe pafiotu 

BbinoAHHioT o5bimibie onepauHH noAroTOBKH ycTaHOBKH B-2 
k pafioTe (cm. ijacTb 1) : BKJHoneHHe, <nporpeB, noAana pafionero 
HanpHHceHHH Ha cHeTHHK. 3aieM npHCTynaiOT k H3MepeHHHM 3Ta- 
AOHa h (JiOHa b TeneHMe 5 MHHyT. Pe3yAbTaiu 3anHCbiBaioT b ot- 
AeAbHbift npoTOKOA (cm. h. 1, pafioTy Ns 3). CxopocTb cnera 4>o- 
Ha N* AOA5KH3 yHHTbTBajbCH npH oSpaSoTKe pe3yAbTaT0B Aa-H- 

noro ynpaacHeHHH. 

ripenapaT, coAepHtautHg paAwoaKTHBHbifi H 30 Ton, noAyneH- 
Hufi MeToAOM aKTHBauHH, noMemaioT b yrAyfiAeHHe nA&KCHrAa- 
COBOH TIOACTaBKH H yCTaHaBAHBaiOT Ha 2-K> HAH 3-K) n03HUHM 
CTOAHKa AAH o6pa3UOB. riepeA H3Mep6HHHMH HyXHO 3arOTOBHTb 
TaSAHuy (cm. TafiAHuy 1), KOTopyio 3anoAHHiOT no Mepe noAy- 
neHHH onuTHbix AaHHbix. Bee pacneTbi h 3anoAHeHHe Ta6AHUbi 1 
HeAeC006pa3H0 npOH3BOAHTb BO BpeMH 3KCn03HUHH H B npOMe- 
xyTKax Me»Ay AByMH 3Kcno3HUHHMH. 

H3MepeH«H npoBOAHT nepe3 nawAbie 20 MHHyT, npoAOAWH- 
TeAbHOCTb H3MepeHHfl — 5 MHHyT, nay3a — 15 MHHyT. Pa6oty 
mohcho npexpaTHTb, KorAa HanaAbHaa cxopocTb ciera chhshtch 
H e MeHee, qeM b 4 pa3a. 

riocAe oKOHHaHHH H3MepeHHfi yfinpaioT npenapaT h casiot ero 
AaSopaHTy. OrpoaT Ha mhaahmctpoboh ^yMare rpa(j)HK shbhchj 
MOCTH IgNnp OT OTHOCHTeAbHOrO BpeMeHH t. rio r0pH30HTaAbH0ft 
och OTKAaAbiBaiOT BpeMH t ® MacuiTafie: 1 cm — 20 MHHyT, no 
BepTHKaAbHofl och — BeAHHHHy lgN np b MacurraOe: 10 cm — 
1 eAHHHua xapaKTepncTHKH. 

no 3KCnepHMeHT3AbHbIM AAHHblM npOBOAHT HpHMyK), CTa- 
paHCb MaKCHMaAbHO npH6AH3HTb ee KO BCeM TOHK3M. (MtoSu 
TOHHee npoBecTH npaMyio, mojkho BOcnoAb30B3TbCH mctoaom 
HaHMeHbuiHx KBaApaTOB [3, 4]) . nocTOHHHyio pacnaAa X onpeAe- 

jihiot aah Tpex nap ToneK, npoH3BOAbHo B3HTbix Ha npaMOAHHeii* 
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mom rpacj)HKe (cm. puc- 29), nojib3yHCb (J)opMyjiOH (15). 3 ;itcm 
onpeae^ 5 HOT cpefluee 3 HavenHe /i cp h, Haxoneu, nepno/i, fiojiypnc 

0 693 

na^a H3 cooTHoiueHHH: T »/ a = — ^ * 

^cp 

HaHAeHHbie 3 HaneHHH X cp h Ty 2 33nHCbiBaiOT nojx Ta Sahuch 
h iia rpa^HKe. 

Rax npoBCpKH npaBHJibHOCTH pacqeTOB mojkho rpy6o onpe- 
ACAHTb nepHOA nojiypacna^a T»/ a » otaokhb ot h a naAbHOH tomkr 
H a OCH op^HiiaT 0TP630K, pa»BH bin Ig 2 = 0 , 30 l, h n poeKTHpyn ero 
Ha ocb t. 

no nejiHMHHe -nepHOAa .noJiypacnaAa onpeACAHTb, kskoh H30- 
Ton 6bui b3ht aah paSoTbi. 

VnpaoiCHemie 2 ' 

Sa^ana no onpeAeAenmo nonpaBOK Ha paAHoaKTHBHbifi pacnaA 

HcxoAHbifi pacTBop, coAepjKamHfl MCqenbiH (J)occJ)aT, 5biji Biie- 
ceH B BereTaAHOHHblH COCyA, B KOTOpOM npOH3BOAHjlCH OHblT c 
pacT.eHHeM, BbipameHHbiM b ycjiobhhx boah-oh KyjibTypbi. FlepeA 
BH 6C6HH6M p 3 AH 0 3KT HB H 0 T 0 paCTBOpa B Um^TeJlbhyiO CMOCb 6bU10 
yciaHOBJieHo (riyTeM H3MepeHHH 3 kthbhocth ciaHAspTHOH na- 
bockh cyxoro pacTHTejibHoro BemecTBa, c.OAep}Kamero stot mc- 
'leHbift (j>oc(j)op), mto 1 Mr P2O5 Hcnojib3ye ! Moro c^oc^aia coot- 
•BeTCTByeT CKopocTb cneTa No^ 10000 HMnyjibCOB b MHHyiy npn 
CTporo onpeAejieHHOM noAOH<eHHH npenapaia ot h oc h t eji b h o 
cneTHHKa. 3to H3MepeHHe 6buio npoBeaeHo 1 anpeAH b 8 L iac. 
yTpa. 

19 anpeAH b 8 aac. yipa 6 biAH B 3 HTbi npo 6 bi h oKa 3 ajiocb, 
hto HaaecKH b 0,1 r cyxoro BemecTBa, H 3 MepeHHbie b Tex >Ke ycAO- 
BHJIX, AHfOT CKOpOCTb c L ieT 3 (cBepx cj)OHa) C O OT B excTB ewH o : CTefi- 
AH — 320 HMn/MHH, JIHCTbH — 520 HMn/MHH, 33 BH 3 H H UBCTbl — 
1120 HMn/MHH, KOpHH — 800 HMn/MHH. 

29 anpeAH b 22 naca 24 MHHyTbi ! 6 biAn HCCAeAOBaHbi miOAbi, 
ripHneM CKopocTb cm era npn H3MepeHHH Taxon >i<e iiaBecKH cyxo- 
ro BemecTBa cocTa baha3 1000 HMn/MHH- 

CKOAbKO MHAAHrpaMMOB P2O5 ITOCTynHAO B 1 T nepGM HCACH- 
Hbix OpraHOB paCTGHHH K MOMeHTy HX HGCAeAOBa HHH? 

VKa3ahue . rip'n pemeimH saA ami Hy>Kno noAbsonarbCH ra6AH- 
uaMH c|3yHKUHH e x . FlepnoA noAypacnaAa P 82 paBen 14,3 aha. 

1$ 
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PAEOTA Jfc 9 

H3yHEHME norJTOUJEHHfl EETA-MACTHU, 

B BE1UECTBE 

OnPE^EJIEHHE K03<J»<t>HUHEHT0B flOrJlOIUEHHJI 
BETA-M3JiyHEHHJI H S 35 

BseAeHHe. B 0HOJIOrH>ieCKHX H CejIbCK0X03HHCTBeHHbIX MCCJie- 
AOB3HHHX c npHMCHeHHGM paAHOaXTHBHbIX H 30 T 0 TI 0 B UIHpOKO 
Hcno;ib3yiOTCK 6eTa- h raMMa-H3JiyqeHH5i h BHanmejibHo pence — 
ajib(j)a-H3.7iyqeHHe. 3 to 06 'bHCHHeTCH xa.x OTCyTCTBHeM ajibcfja-pa- 
AHOaKTHBHblX H30TOITOB y SoJIblHHHCTiBa 6 H 0 iJI 0 rHqeCXH B3>KHbIX 
XHMHuecKHx ajieMeHTOB, Tax h Majioft npoHHxaiomeH cik>co6ho- 
CTbio ajibcjja^a-CTHu, ^to aaTpyAHHer <hx perHCTpaumfo. 

PaAH0H30Tonbi, HcnycKaiomHe SeTa-qacTHAbi, MoryT 6biTb no- 
jiyweHbi HCKyccTBeHHo (b HAepHbix peaxTopax hjih Ha ycxopHTe- 
Jlflx 3apHH<eHHbIX HaCTHU) nOMTH JIJIH Bcex XHMHqeCKHX SJieMeH- 
tob, HrpaioiUHix eymecTBeHHyK) pojib b >kh3hh pacTeHHH h >kh- 
BOTHbix, b tom toc Jie ajih BOAOpoAa (H 3 ), yrjiepoxa (C 14 ) , HaT- 
P'HH (Na 24 ), xajiHH (K 42 ). (£oc(})opa (P^ B ), cepbi (S 35 ), xajibAHH 
(Ca 45 ) h t. a. 

Beia-aKTHBHbie H30Toribi BpHMeHHiOTCH npeHMymecTBeHHo r 
M eTOAe MeqeHbix aTOMDB, xax HHAHxaxopbi, 'noaBOJiaiomHe CJie ‘ 
AHTb 3 a «cyAb6oft» H3yqaeMbix xHMHqecxHx 3JieMeHT0B h hx co- 
eAHHeHHH. Ohh TaK)xe HcnojibayiOTCH Ha npaxxnxe b xanecTBe 
HCTOHHHKOB H3JiyqeHHH B MeTOABX, OCHOBaHHblX Ha B3aHMOAeHCT- 
bhh fiexa-qacxim c BemecxBOM. 

raMMa-H3;iyqeHHe, conpoBoncAaiomee ajib(j)a- hjih 6exa-pac- 
naA fiojibuiHHCTBa paAHoaxTHBHbix H30TanoB, igjiaroAapn cBoefi 
6oJibUioH npoHHKaioiueH cnocoSHocxH Hcncxxb3yexcH b m-ctoahx 
6 e c koh TaKTHoro onpeAeJieHHH TOJimHHbi, njioxHocxH, HeoAHopoA- 
HocTen h Apyrnx xanecxB inpoMbimjieHHbix h ce;ibcxoxo3flH.cxBeH- 
Hbix ofiBexTOB, a xaxnce, HapaAy c HefixpoxaMH, — ajih JiyqeBoro 
B03AeHCTBHH Ha opraHH3M ( p a ah a ahohh a h reHeTHixa h cejiexuHH, 
CTepHjiH3auHH npoAyKTOB, 6opb6a c BpeAHTejiHMH c.-x. xyjibiyp 
H T. A-)- 
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" B a a whom npaKTHKyMe no p a ah o m e t p h h ochobhog BHHMai-nie 
yAejineTCH H3yqeHmo cboh-ctb 5eTa-H3Jiyne?iHH, B3aHMOAeHCTBH?t 
6era-qacTHU c BemecTBOM h ocoSghhoctgh hx perncipauHii. 
ra'MMa-H3JiyMe : HHe n MeTOAbi ero H3MepeHHH p a oc m a t p hb a kd tc b 
Kpa-TKo npn R3yq6HHH agtcktopob raMMa-Jiyqefi (paSoTbi N? 4 
h JSTs 14), a TaioKe b patfoiax .no A0'3 hmgtphh. JlafiopaTopHbie 
paSoTbi, nocBHUxeHHbie HByqcHHio cboh-ctb aJib^a-nacTHix h hx 
j) er h exp a uih h , b h acToni-AGM npaKWKyMe oTcyTCTByiOT h jiHLUb 
Tc\M y tag 3 to TieofixoAHMO, Bonpoobi ajib(j)a-paA'Ho»MeTpHH pac- 
C M a T p HB a 10 T C H B CBH3H C H3y l ieHH’eM CnOC'OSOB HBMepeHHH -6eTa- 
n raMMa-j(y L ieH- 

PadoTbi JNfs 9 h J\fs 10 nocBniueHbi M3yqeHHio norjiomeHHH b 
B eiuecTBe 6eTa-H3AyqeHHH pa3JiHHU.bix p a a h o h b cvro- n o b , 3 HaK 0 MHT 


c npneMaMH onpeAejienHH 
M3 KCHMaJIbHOH' SHepTHH 
(PcnCKTpOB H HAGHTHC()HKa- 
UHcfi H 30 TonoB, a Ta i K>Ke co 
cnooofiaMH bbgaghhh rio- 
TipaBKH na iiorjiomeHHe npw 
H 3 MepeHHHX . 3 KTHBHOCTH 
ri penapaTOB. 

SHeprwn 6eTa- i iacTnu. 
BeTa-H 3 JiyqeHiie hpeAcraB- 
JineT co&oH rotor HcnycKa- 



Phc. 31. Be'ra-cneKTp. Ho och atfcuHcc— 
3HeprH5i 6eTa-nacTHu ? no och opjiHHaT — 


CMblX HAPaMH 3JieKTp0 l H0B lIIICJI ° HaCTHU ^aHHOH 3HepTH H. 

(P~~ ) H‘JIH II03HTP0H0B 

(P ) > KOTopbie po>KA3K)TCH b npouecce aAGpHbix npeBpameHHH. 
Ba>KHeHuian oco6ei-i«HocTb 6eTa-H'3JiyqeHHq ,b orjisHnne or ajib(j)a- 
qacTHU h t a m*m a * kb a'H toib •coctoht b tom, mo '6eTa ! -qacTHUbi, 
H3JiyqaeMbie flApaMH aTOMOB arhhoto paAnoaKTHBHoro H30Tona, 
BcerAa h'mgiot HenpepbiBHbin 3 n e p r e t h q gckh h cneKTp, b KOTOpo.M 
npeACTaBJieHbi qacTHUbi, oSjiaAaiomHe BceBOBMOHCHbiMH 3Hane- 
HHflMlH KHHeTHqeCKOH 3HOprHH OT 'HyJlH AO HGKOTOpOH MaRCHMaJIb- 
HOH iBeAHqRHbl. 


Ha PHC. 31 JipHBeACHo THriH 4 Hoc pacnpeae^eHHe SeTa-nacTHU 
no sHeprHHM (Sera-cneKTp) . Oo ropHsonxajibHOH och ox/ioHieHa 
BejiHTOHa SHeprHH E, a no BepxHKa jibHofi — mhcjio 6 eTa-qacTHn 
IN (b) , iHMeiomnx itaHHyro OHeprmo. SnaneHne m a k c h m a ji b- 
hoh s h ep r'H h E m3kc hbjihctch xapaicrepHOH KOHcraHTOH 
Ka>KAoro paflnoaKTHBHoro H30Tona; 3Ta BejiHWHa o6bmno npHBo- 
.hhtch b raojiHuax. J\nn HSBecTHbix hctomhhkob Qeia-nacrnu ae- 
3 iHTO«a E M aK C BapbnpyeT b ujhpokhx npe^ejiax— or 15 ksb 
no 15 M3 6. OpeAHHH SHepnna p-naciHU E C p np'H 6 jiH 3 ,HTe 3 ]bH 0 
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paBHa V3 E MaKC h KOJieSJie-rcJi ot 0,25 E MaKC ao 0,45 E MaKC JV 
p a 3 Hbix H 30 TonoB. B najibHeiimeM MaKCHMaJibHyiO' BHeprmo oy- 
aeM oOoBHa'iaTb 'chmbojiom E m . 

HenpepbiBHocTb 6eTa-cneKTpa oS-bHCHHercn b -reopHH oeia- 
p acna.ua tsm, hto o,HHOB;peMeHHO c OeTa-qacTimeH hb pacnanaio- 
merocH aapa BbiJieiaeT apyraa qacnma, He HMeiomafl 3apn.na 11 
o6jia,aaiomafl hhmtokhoh Maccoii. 3Ta ninoTeTHBecKaa wacrima, 
oSecneMUBaromaa BbinojiHeHHe c|)yiiAaMeiiTajibHbix saxoHOB co- 
xpaHeHHB 9H eppii h h HMnyjibca b OeTa-pacnafle, nojiyniuia Ha3Ba- 
Hne HeHTpHHo (v), a ee cymecTBOBaHne noKaaaHO nocpea- 
ctbom KOCBeHHbix BucnepHM&HTOB. SHepnin pacna.ua pacnpeae- 
jraeTCH Me>Kiiy 6eia-MacTHueii 11 'HefixpiiHo cJiynaiiHbiM o6pa30M, 
no Bceraa Tax, mto cyMMa SHepriifi o6enx qacruu nocTOHHHa. Ha- 
npHMep, ecJiii bcsi 3He,priiH pacnaaa npHXOiuiTCHna HeftipiiHO, 
to 6eTa-qacTHua Oy/iex 06.na.naTb nyjieBoii sHepnieii, h, Hao6opoT, 
fieia-qacTHUa c MaKCiiMa/ibHOH 3HeprneH E M y iiocht bcio 
3HoprHK) pacna.ua. FIo3TO ! My BGJiHM'HHa MaKCiiMajibHoii SHepmn 
OeTa-cneiapa xapaKTepH3yeT aaiiiibiti paa.noaKTHBHbift 1130x011 h 
M 0 >K CT CJiyOKilTb OCHOBaHHeM B.JIH CTO H H C. H T H Cp H K 3 Ll H II . 3ll a M t'H H II 
MaKCHMajibiioii sneprHH a jib neKoxopbix pafliioaKriiBiibix 113010- 
noB npHBoaaTca b TaSaime 1. , 


MaKCMMajibHbie aHeprm, 6eia-cneKTpoB HeKOTopbix pajuioaKTHBHbix h30toiiqb 


M30T0ri 

H 3 

t 

C 14 

Na 24 

p32 

S 35 

Ca 45 

Sr 90 

yoo 

TJ204 

Zi’m (jtoe) 

0,Q18 

0,155 

1,390 

1 1,708 

0,169 

0,254 

0,610 

2,27 

0,765 


n dhhjito ycjioBtio na3biB3Tb 6eTa-H3JiyqeH'He co snaqeLmeM 
E m < 0,5 M96 MnrKHM, a co ananeHHeM E M > 0,5 mss jKecTKHM 

6 eTa-H 3 JiyqeHHeM. . 

B33HM0A0HCTBHe 6 eTa-MacTim c BemecTBOM. OcJiaOJieiiHe no- 
Toxa SeTa-qacTHU cjiocm aemecTBa npoHCxoHHT b peayjibTaxe 
npoueccoB ynpyroro h Heynpyroro paccesniHa HBHJKymHXCfl 
3 JieKxpoHOB. ripn y n py r o m p a c c c h h h h o 6 maa khhcth'i c 
•CK aa 3 Heprna B3aHM0flCiicTBy ioiuhx lacTHU. He H 3 MeHaeTCH,— Me- 
HHeTCH JIHLHb HanpaBJieHlie HX HB'HJKeHHH. OCHOBHYK) pojlb B 
ynpyroM pacceaHHH OeTa-qacTHu, arpaer pacceaHiie na aTOMHbix 
jinpax, xoth 3 JieKT|poHbi MOxyT paoceHBaTbca ynpyro TaKJKe h Ha 

sjieKTpoHax aTOMHbix oOo.rtoqeK. 

BcjieflcTBiie Majioii Maccbi sJieKTponoB, ohh qacTo otkjiohh- 
iotch Ha Oo^bUiHe yrJibi. B cpe^HeM oTKJioHeHHe, KOTopoe Hcnbi- 
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TblBclCT 3.1 CKT poll TCM UOJIblllC, MCM BblUIC nopHAKOBblii HOMCp Z 
BClUCCTBa H MCHblLIC 3HCpPH5I SJieKTpOHa. Mlo6bI CHH3HTB 3fJ)Cj)eK- 
Tbl paCCC51HH5I npn pcrHCTpaUHH H3Jiy^GHHH, BHyTpeHHHC CTCHKH 
CMCTHOTO AOMHKa H 3 PO T 3 B JIH B 3 K) T C a H3 JierKHX M.aTCpHajioB, 

ofibiMno H3 iLieKCHrjiaca hjih a a 10 m h h h a . Ecjih napajijieJibHbiH 
IiyaOK 3JICKT pOHOB, HMCK)IHHX OAHHaKOByiO 3HeprHK) (M0H03He,p- 
I CTHMOCKHe 3JICKTpOHbl) , naASCT Ha IlorJIOTHTeJIb, TO BCvieACTBHe 
ynpyroro pacceaHHa napaJuicjibnocTb nyana HapyuiaeTca, a 
A.IHHbl IipotferOB 3JI CKT poll OB B nOPJIOTHTCJIC O K 3 3 bl B 3 K)TC H BCCb- 

Ma p a 3.1 h a h bi m h , 3to b eme Gojibiueft creneHH othochtch k 6exa- 
MaCTHUaM, H MCIOLH.H M HenpepbIBHblH CTICKTp 3HCpPHH. BeTa-MaCTH- 
Ubt HpOXOAaT B BCmCCTBC CJIOJKHbie H3BH,THCTbtC nyTH H npo6c- 
raiOT pace roa hhh, b hcckojilko pas npeBbiLuaioiuiie TOJimmiy 
c.ioa BcmecTBa. 

CymecTBeHHyio pojib b norjiomcHHH 6eTa-aacnm nrpaer 
it c y it p y r o e p a c c e a h h e h a o ,p 6 h t a .a l h bi x 3 ji e k- 
t p o h a x aiOMOB cpeAbi. FI pH stom nponcxoAHT ncpeAaaa 
3IieprHH op6HTa.lbHOMy 3JieK'TpOHy, HTO BCACT K HOHHSaiUIH H.:m 
B030y>KACHHIO aTOMa. B ofijiaCTH 3HCpP'HH 3.T CKT pOHOB IlOpHAKH 
1 0 4 — 1 0 6 96 BCpoaTHOCTb H0HH33UHH HJIH BO30y HCteHHM STOMOB H 
MOJieKyji cpeAbi 3HaaHTe,ibHo npeBoexoAHT BepoaTHocTb ynpyrwx 
CTOJIKHOBeHHH (npHMepHO 95% H 5%). Il03T0My HOHH3HpyK>mee 
achctbhc 6eTa-aacTHU HBJiaeTca nandojice b a > kh bi m ajih nayae- 

H H a HX B33 H M OACHCTB H a C BCLUCCTBOM. IlpOXOAH l iepe3 CJIOH 
norjioTHTe.iH, 6eTa-aacTimbi pacTpaaHBaioT cboio sneprHio Ha 
H OHH33 UHK) H B036y>KAeHHe BCTpeHHblX aTOMOB H MOJICKyJI, npH- 
mcm cpeAHHa noTepa 3HeppHH SeTa-aa-cTHUbi npn o6pa30BaHHH 
napbi hohob b B03Ayxe cocTaB,TaeT~33 96 . TaKHM oopa30M, na 
1' Mae nor.7iomcHHOH 3HeprHH b B03Ayxe oOpaayeTca okojio 
30 000 nap hohob. 

Mhcjto nap hohob, o6pa3yeMbix HOHH3HpyiomeH aacTHucfi na 
c a HTHMeTpe nyrn b B03Ayxe npn HopMajibHbix ycJioBHax, H33bi- 
Baexca yAejibHofi HOHH3auHew. BejiHHHHa yAejibHon HOHHsauHH 
3 3BHCHT OT CKOpoCTH l iaCTHUbI H CC 3apaAa Z. llpH OAHOfi H TOH. 
>Ke 3HeprHH yAejibHaa HOHH3auna H3-3a pa3JiHqna b cKopocTax 
OyACT ajih 3JiCKTpoHOB bo mhoto pas m oh bine, qcM AJia aJibc^a-qac- 
thu h npoTOHOB. Zlyia 3HeprHH nopaAKa hcckojibkhx M9Q yAeJiu- 
naa HOHH33HHH, co3AaBaeMaH 3JieKTpoHOM, npHMepno B 
1000 pa-3 MCHbiue, hcm co3AaBaeMaa aJib^a-qacTHneft. B 06 /iacTH 

MflJIblX SHaaCHHH 3HC ( p PHH (AO I M96 ) yACJIbHaH H0HH33UHa, Bbl- 

3biBaeMaa sjicktpohom, npH6jiH3HTCJibHo oSpaTHo nponopuno- 
HajibHa KBaApaTy CKopocm. HanpHMep, npn cKopoc™ v = 0,4*c 
(c — CKOpOCTb CBCTa) H, CO 0 TB C T C T B CH H 0 , 3HCpPHH E = 0,046 M36 

23 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 



Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


3JieKrpoH oCpasyer okojio 250 nap hohob Ha 1 cm nyra b B03ay- 
xe, a npn v = 0,95 c (E^ 1,1 Mae) hh-cjio nap mohob na^aeT no 45. 
TaKHM o6;pa'30M, c yBejiHMeHHCM BHeprHH yMeHbiiiaeTCH hoh« 3H- 
pyromee aeftcTBHe 6eTa-H3^yneHHH h, c/ieflOBaTejibHo, BoapacTaeT 
ero npo'HHKafomaa cnoco6HocTb. OimaKo OeTa-nacTHu, 6ojib- 
mofi 3HeprH'H (>1 Mae) raejiHHHHa yaejibHOH HOHH3auHn Hann- 
HaeT MezuieHHO B03pacraTb c yBejinneHneM ait ep ran nacTHU. 

'IloTepH 3HeprHH nepBHBHbIX aJieKTpOHOB Ha H0HH3aUHK)H B03- 

6y>KAeHHe aTOMOB cpeAbi HaabiBaroTca oShhho HOHH3auHOHHWMH. 
HoHH3au,HOHHbie noTepH npH6jiH3HTejibHo nponopuHOHaJibHM 
nZ 

— r , rae n — hhcjio aTOMOB BemecTBa nor.noTHTe.JiH b 1 cm. 3 , Z — 

V* • 1 

nopHjlKOBblH HOMep norJIOTHTeJTH, V — CKOpOCTb 3JieKT;pOHa (6eTa- 

HacTHUbi). Tan nan mhcjio aTOMOB b eAH'HHpe oS-beMa paBHo 

6,02 • 10 23 

n = P A , 


rae A — aroMii uft Bee, p — naoTHocTb noraoTnreJin b t/cm 3 , 
6,02 • 10 23 — hhcjio Aaoraapo, to SHepran, TepneMan 6 eTa-nacTH- 
uaMH Ha HOHH 3 aumo b cjioc BemecTBa tojilhhhoh x cm, nponop- 
1 Z 2 

UHOHaJIb'Ha 'P*- n.pH H3MCHeHHH Z OTHOUieHHe H3M€- 

HfleTCH b npe^ejiax ot 0,5 aah jierKHx BemecTB ao 0,4 aah cbhh- 
ua, HTO nO 3 BOJIB 0 T npH6jIH3HieJIb;HO CHHTaTb 3T0 OTHOUieHHe no- 
croHiHHbiM. OosTOMy, ccah Bbipa>KaTb TOJimHHy norAomaiomero 
caoh He b jiHHeHHbix eAHHHuax (cm), a b eAHHHuax px (t/cm 2 , 
mt/cm 2 ), to noTepH 3'HeprHH (h, c a e ao b a t e ami o , norAomeHne 
6eTa-H3JiyHeHHH) 6yAyT np‘H6AH!3HTeAbH0 OAHHaKOBbIMH AAH pa3- 
AHHHbix BemecTB. Hhmmh CA0B3MH, norAomeHne fieia-uacTHu 
c AaHHbiM 3HaHeHiieM. E MaKC onpeAeAHeTCH Maccon BemecTBa, 
npHxoAHiueficH Ha 1 cm 2 noBepxHocTH norAOTHTeAH. 3 t$ BeAH- 

HHHa d=^-=pA: (m— Mjacca b r, S — nAomaAb norAOTHTeAH 


b cm 2 ) qacTo Ha3biBaeTC5i noBepxHocTHoii miOTHocTbio BemecTBa h 
uiHpoKO npHMeHHeTCH b npHKAaAHOH HAepHOH 4>H3HKe. Mm ynce 
CTaAKHBaAH'Cb C 3T,HM nOHHTHeM npH H3yHeHHH CUeTHHKOB pa3HbIX 
THnoB (paOoTa N° 4), TOAiuHHa ctchok KOTopbix Bbipa>KaeTCH b 
eAHHHuax nOBepXHOCTHOH nAOTHOCTH (mt/cm 2 ), HTO inC3BOAHer He- 
nOCpeACTBeHHO OUeHIHBaTb HX «np03paHHOCTb» no OTHOlIieHHK) K 
AaHHOMy H3AyqeHHio. 

ZljIH HAAlOCTpaUHH yAOOCTBa 3 TO TO cnoco6a Bbipa)KeHHH TOA- 
tUHHbi noTAOTHTeAH ynaHceM, hto 6eTa-H3AyHeHHe paAHO(})oc(J)opa 
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1 m iKvmoci bio norJioiiuicTCJi b 620 cm mmyxa, oko.io 8 mm 
HOflbl, 3 MM aJIlOMHHHH H 0,75 MM CBHHUa. liCJIH Bbipa3HIb Y K a ' 
3clHIIbIC TOJIWHHbl AJIfI :pa3HbIX BC'IUCCT B B CAHHHUaX nOBCpXHOCT- 
lioii I 1 JIOTHOCTH d, TO Mb! IKWiy«THM npHC.IIH3HTCJib.HO OflHy h Ty we 
BeJiHMHHy 780—800 Mr/cM 2 , KOTopan a xapaKTepH3ycT MaxcH- 
M.b’ibHbiH npoGcr (cm. hh/KC) 6cTa- l iacxHU pa.a,HO(l>oc4)opa b jho- 
0om BCLUCCTBC. 

TP CThliM IipOUCCCOM 

B3 a H M OACfiCT B H 51 6 bl Cip bl X 

3JI t'KTpOHOB C BemOCTBOM 

5 iB./i 5ICTC5I iicynpyroc 

p cl C C C 51 H HO H X H cl 
51 Jl [) c) X rlTOMOB. FI p H 
TOpMOJKCHliH 3JICKTpO!IOB B 
K y JI OH O B C K O M HOJIC 3TOM- 
11 bl X 51ACp B03HHKaCT TclK 
Iia3btBaCMOC TOp M03HOC 
pcmrcHOBCKoe HSJiy^eHHC c 
M BKCHMaJIbHOM 3HCprHt'H» 
paBHOH M aivCHMaJIBHOH 

3H0pniH f)C'Ta-MaCTHU. 3 th 
I lOTOpH 3HCprHH, Ha3bIBae- 
Mbic paAMauHOHHbiMH, npo- 
n o p h Hoi-ia ji b li bi k b a n p a t y 
aTOMiioro noMcpa (Z 2 ) ®e- 
tUCCTBa, B KOTOpOM ABH- 

>kctc5i ficTa-nacTHua. FIo- 

3 TOMy H.HT0HCHBHOCTb TOp- 
M03HOTO H3JiyMeHHH B TH- 
>KCjibix BemecTBax, Hanpn- 
MCp, B CBH'HUe, ropaSAO 
COJIbUIC, HCM B JICTKHX (B 
B03AyXe HJIH B aJIIOMHHHH) . 

B CBHHUe paAHaUHOHHbie 
nOTepH CpaBHHMbT C HOHH- 
3aUHOHHbIMH JIHLUb npH 
3HeprH51X 3 JlCKTpOHOB nOpHAKB 10 M36, B TO BpCMH I<aK B JICTKHX 
BemecTBax npii oGbiBHbix 3HeprH5ix 6eia-MacTHn 3th noTepn Hecy- 

meCTBCHHbl. 

OcjiafiAeHHe 6exa-JiyHefi npa npoxo^Aeimn nepes BemecTBo 
oSyCAOBAHBaeTCH BCeMH TpeMH MexaHH3MaMH B3aHMOACHCTBHH, 
OAHaKO HOHH3aUHOHHbie nOTepH npH 3T0M HMeiOT AOMHHHpyiOmee 
3HaneHHe. 
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Pile. 32. CxcMa oiibira (nnopxy) n npii- 
Mcpnan KpHBa« iiopjiomcHHH 6cTa-Macnm 
pa AHoaKTHBHoro H30*rona (BHH3y). 
nyiiKTHpuaji KpHBaa — sKcrioneHTa. 
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norjioiueHHe CeTa-iacTHu. Ecjih paaHoaKTHBHbift npenapar, 
HcnycxaioiUHH fieia-nacTHUbi, ycTaHOBHTb Ha HeicoTopoM paccToa- 
hhh ot CTeTHHKa Teftrepa-MioAJiepa, a Me>KAy npenapaTOM h 
c^eTHHKOM noMemaTb norJiomaioiUHe cpHJibTpbi pa 3 JiHHH 0 H toji- 
mnHbi a, to H3MepHH npH noMomH cneTHHKa cooTBercTByiomHe 
CKOpOCTH CHeTa N^, M05KH0 IIOCTpOHTb KpHByiO, CBH3bIBaiOIliyK) 
hhcjio nacTHu, npome^uiHx nepe3 noryioTHTeAb, c TOAmHHoft no- 
rjiOTHTejiH. Ha pHc. 32 H3o6pa>KeHa He TpeOyioman noHCHeHHH 
cxcMa onbiTa a^h chhthh kphboh noiviomeHHH fieia-HacTHu. 

BHH3y pHC. 32 npHBe^eHa THnHHHaa KpHBan noiviomeHHH 6e- 
r a - ii 3 ji y m e hhh paAHoaKTHBHoro H30Tona — no och aOcuncc otjio- 
>Kena TO^iuHna noiviomeHHH d b mi7cm 2 , no och opAHHaT — cko- 
poi'Tb cneia, H3MepeHHan npw ashhoh mnmHHe, N UMti/Mun. 
c)KcnepHMeHTajibHaH KpnBaH (crL/iouiHaH jihhhh Ha pnc. 32) xo- 
poiiio co'BnaAaer c kphboh, cooTBeTCTByiomeH BKcnoHeHUHajib- 
hoh cpyHKUHH (nyHKTHpHan KpHBan) , b oSjiacTH cpcahhx anaqe- 
HHH TOJIlUHHbl nOTAOTHTejIH. 

TaKHM oSpaaoM, KpHBan noiviomeHHH SeTa-nacTHu c Henpe 
pbiBHbiM 6eTa-cneKTpoM npH6jiH>KeHHO mokct 6biTb ormcana 
cjieAyioinefi 3M'nHpHHecKOH <J>opMyjioH, hhofab Ha3biBaeMofi 3 a- 
kohom n o r ji o iu e h h h: 

N(j=N 0 e" _|Ad , (,) 

rAe No h N<j — cKopocTH cqeia, cooTBeTCTByiomHe qucjiy 6eia- i ia- 
cthu, naAaK)iu,HX Ha norjioTHTejib h npouieAUinx qepe3 Hero, a 
P KOHCTaHTa, Ha3biBaeMan K03(|)c|)HijHeHT0M noiviomeHHH. 

Ciporo roBopH, b ypaBHeHHH (1) bmccto Nj h No CAeAyeT 
op 3Tb CooTBeTCTByiomHe CKOPOCTH CHda, HCnpaBAeHHUe Ha 
MepTBoe 'BpeMH h (J)oh cneTHHKa, KOTopue Mbi o6o3HanajiH paHee, 
Kax N np . JXjih ynpoiueHHn 3an.HCH b AajibHeftiueM 3 Ty BejiHHHHy 
oyAeM o6o3HanaTb nepe3 J. CvieAOBaTejibHo, J— sto «hcthhh 3 h» 
cKopocTb cnera — hhcao p-nacTHu, nonaAaiomHx b chcthhk 
b 1 MHHyTy. 

TaKHM o6pa30M, 33 koh noiviomeHHH (1) 6yAeT HMeTb CAeAVio- 
imhh bha: 

Jd = J 0 e _ '* d (F) 

npH oqeHb Majibix h fiojibuiHx 3HaqeHHHx d HaSAioAaeTCH 3 a- 
MeTHoe OTCTynjieHHe ot SKcnoHeHUHajibHoro 3aKOHa. Taxan 3a- 
KOHOMepHOCTb HMeeT MecTo juih SoAbuiHHCTBa 6eTa-cneKTp0B. 

Ko3(J)(J)HiiHeHT norjiomeHHH p xapaKTepH3yeT noniomeHHe 
oeTa-H3AyqeHHH aaHHoro paAHoaKTHBHoro H30Tona h 33bhcht ot 
2$ 
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M^KCHMajibHOH 3 HeprnH 6 eTa -cneKTpa. O^naKo noHHTne Koac^c^u- 
uneHTa norjiOLueH.HH onpaBAaHo AHLUb aah HHTepBajia toaluhh 

nOPAOTHTCA H, ; B KOTOpOM CnpaBCAAHB 3'KCnOHeHUH 3JI bH bl H 3 aiKOH 
(I) — CM. ip HC. 32. 

Ecjih TOjnuHHa non/ioTHTeAH X* ’Bbipa>KeHa b caiHTHMeTpax, to 
p, Bbipa>KaeTCH b o 6 paTHbix ezuiwauax (cm -1 ) h Ha 3 biBaeTCH jih- 
H e H H bl M K O 3 cf) cf) H U H e H T O M n O T A OLUCH HJ1. B 3 TOM 
CAynae K 03 cj}c|jimHeHT \x mni pa 3 AnqeH aah BemecTB c pa 3 HOH ruioT- 
MOCTbK) p. 

Onbir noKa3biBaeT, mo OTHOLueHHe \x. mH k haothocth p non™ 

He 33 BHCHT OT HpHpOAbl nOrAOTHTBAH. BeAHHHHa p, Macc = Ha- 

3biBaeTCfl m a c c o b bi m K 03 (j){j)HUHeHT 0 M n o r ji o in e- 
hhh h HMeeT pa3MepHo<CTb [cm 2 /f, cm 2 /mt]. Bbipa>KaH TOALunHy 
nonomaiomero caoh d b eAHHi-max noBepxHOCTHofi njioTHOCTH 
[r/cM 2 , Mr/cM 2 ], Mbi xapaKTepn3yeM 3aKon norAomemiH (I) npn 
no mo mu ri M acc- SnaqeHHfl p Aiacc hhotah yKa3biBaiOTCH b xafijin- 

uax H30TonoB, OAHaKo AanHbie pa3iibix aBTopos He BcerAa cob- 
naAaiOT, mo cbh33ho c pa3JiHqneM a reoMeTpuqecKHx h Apyrnx 
ycjioBHHX onbua, bahhioiahx Ha xoa norjiomeHHH. 

C K03cj)cf)HUHeHT0M norAomeHHH [i ob h 3 a h a Apyran xapame- 
pncTHKa 6era-cneKTpa — TOJimuHa nojiOBHHHoro norjiomemifl 
d i/ a , KOTopan onpeAeJinercH max TOAinHHa, ocjiaSjiHiOLuan baboc 
h HT eHCHBHOCTb HaqaAbHoro noTOKa fieia-qacTHU. 

no anaAorHH c nepnoAOM nojiypacnaAa T»/ a (cm. padoTy A r e 8) 

BCJl HHHHa CJIOH nOAOBHHHOrO nOrAOLUeHHH di/ 3 COOTB eTCT-B y 0T 
aScuHcce, npn KOTopofl opAHHaia (cxopocTb cqeia) yMei-ibiiiaeT- 
ch BABoe. 3naH TOJimHHy noJiynorjiomeHHH d y 2 [t/cm z , mt/cm 2 ], 
mo>kho paccMHiaib 3HaqeHHe MaccoBoro K03(j>(J)HUHeHTa norAO- 
memiH: 

cm 2 1 In 2 0,693 /nX 

v- ~r = h — ( 2 ) 

. r . . d 7a d 7a 

* . 0,693 

n, iiaooopoT, dv 3 = — — — . (3) 

F 

ToJIlUHHa CAOH nOAOBIIHHOrO norAOLUeilHH d Va > TaK >kg kbk h ko- 
34)(^nuHeHT norAomeHHH 33BHCHT ot SHepruH 6eTa-cneKTpa. 

Ha pHC. 33 npHBeAeHa 3Ta 3aBHCHM0CTb. no och aScuncc otao- 
>KeHa MaKCHMaAbHan SHeprHH E M b Mae, no och opAHHaT — d «/ a 
b Mr/cM 2 . OnpeAeAHB Ha onbiTe TOAmnHy (JiHAbTpa, cniDKaiomero 
cxopocTb cqeTa <ba B oe — , h noAb3yncb yKa3aHHbiM rpacj)HKOM, 
MO>KHO HaHTH MaKCHMaAbHyiO SHepTHK) 6eTa~H3AyqeHHA_ IICCAe- 
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/JtycMoro M30Tona;.H, iiaoOopoT, ajih hsbccthopo paAH0,H30T0na no 
3naMeiiHio E M naxoAJiT TO./n.UHii l y -cjion BeixiccTBa, ocnafijifliomyio 
BABOe H H T e H C H B H'OCT b (5 CT 3 - H 3JI y W CXI M H . 

B TagjiHue 2 (exp. 32) Aanw sHaneHHJi p n d -/ 2 aah neKoxopbix 
P a a ho a kth b h bi x H 3 oxonoB, HcnycKaiouufx 6 eTa-H 3 Jiy L ien ne. Hanpn- 
Mep, TOJiiUHHa nojio>BHHHoro norjioiJXCHHH jxjih C 14 cocTaBJi5ier 2,7 
'mt/cm 2 . OxcioAa cjieAyeT, mo ecjm c^iioAa TopuoBoro cmctmhk 3 
MM GOT TOJIlUHHy fiOJIbUIG 2,7 MP/CM 2 , TO B CHGTHHK npo'HHKHCT MG- 
nee no./ioB h hw 6 ct 3 - i uicthu paAHoyTJiepoAa, na^aioiunx na c-nio- 

XinHOC OKOUIKO. ri03T0My IXJIV H30T0FI0B, -HCJiyCKaiOIJJ.HX MflrKOG 

6eTa-H3JiyneHHe (S 25 , C u w Ap.) 
cjieAyer npHMeHnfb to puo'B bie.cn ex - 
MHKH c TOAI.UHHOM OKHa ~ 1 — 2 
MP/CM 2 . 

Xoth SKcrioneHUHajibUbiM 3 axon 
norJiOLuei-iH5i (1') cnpaBCAJiHB b 
O Tp a H H l I G H H O M ofijiaCTH (pHC. 32) 
TOJI1UHH, BCG >KG OnblTHOPO 

,0'npGAGJlCHHH p M d «/ a MO>KHO iBOC- 
n0./lb30BaTbCH 9T0M 3 3 BMC H MOCT b lO . 

rioMemasi i-ienoopeACTBeHTio nep tn 

OKOLUKOM cneTMHKa norJiOTHT-ejib 

('HanpHMep, jihctomkh ajnoMHHHc- 
'boh (jxwibrH) BoapacTaiomeft toji- 
mHHbi, nojiynaiOT HanajibHbiH yna- 
ctok KpHBOH norjiomeHHH. JX a- 
>xe b oT'Cy'PCTBHe icJ)HJibTpa nacTb 
Phc. 33. 3aBHCHM0CTb tojuuh- 6eTa-H3Jiy«ieHHH norjiomaeica b 
II bi HOJiOBHHHOro norjiomeHHH OKOLLIKG CHCTHHKa H B lB03AyXG — 
d*/ 3 ot MaKCHMajibHofi sneprHH no3TOMy OTKJiOHGHHfe HawajibHoro 
p-cneKTpa Em . yMaCTKa KpHBOH OT SKCnOHGHTbl 

o 6 bm h o ycKOJib3aeT ot HafijiiOAa- 
Te.riH, h nepBbie 3KcnepiHMeHTajibHbie tohkh y>Ke yAOBjieTBopn- 
Tc,/ibHo ,no/KarcH Ha oKcnioTieHuiHajibHyio KpHByio. H3MepeHHH 
-HHO 9H BXOhO XXOOdOMO BMOLE ‘(foil X9X Otf XKtfOaodu 
3Htch b 8 — 10 pa3, nocjie nero ofibniHO nacTynaeT OTKjioHeHne ot 
3KcnoHGHTbi b cxopony och aficuncc. FloJiyneHHbie pe3yjibTaTbi 
,yAo6HO H3o6pa3HTb rpacj)HHecKH b noJiyjiorapH(J)MHHecKOM Mac- 
uixa6e, OTKJiaAbiBaH no ro p h boh t a ji b h o h och TOJimHHy norjiOTH- 
TCJIfl d (mp/CM 2 ), a no BGpTHKajIbHOH — JIOPapH'Cj)M CIKOpO'CTH C4GT3 , 
HcnpaBJiGHHOH Ha MepTBoe BpeMJi h c|)Oh cneTHHKa — lgJ. B t-bkom 
M acuiTa6e jxjik npoc/roro 6eTa-oneKTpa AOJiJKHa noAynHTbCH jih- 
HHH, 0JIH3KaH K npHMOH. ripHMep'H bIH rpa(J)HK KpHBOH norjioiue- 
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iiiih b nojiyjiorapn(})MHiiccKOM Macurra6c H3oCpa>KeH na puc. 34. 

B351B JIfOdbIC JBC TO'IKH Ha CpCA ICM y i iaCTKC nOCTpOCHHOH np51- 
Moft, 'Mojkho onpeaejiHTb K03(J)4>»UHeHT nor.JioutcHHH p nax raH- 
ronc yrjia naiuiona npaMoft no (bopMVJie: 


>,3 


IgJr 

d,- 


-IgJ 

-d 


jj 2 r cm 2 ■ 

i Mr _ 


(4) 


a 3a tom h TOJimHHy no,7iynorjioiueHHH dv, — no coothouichhio (3). 

J\nn pa3JiHH«bix CeTa-aKTHBHbix H30TonoB npnMbie, nojiynen- 
Mbie b nojiyjiorapmpMHMecKOM Ma-ciiiTafie, HMeiOT pa3Hbin HaKJion 
(pa3Hbui p). Ecjih perHCTpHpyeTCH GeTa-HBjryqeHHe cmcch AByx 



Phc. 34 . SKCiicpHMonTa.ibiiUH rpatj)HK ocjiao- 
.'ICIIH 5 I 6 CTa-U: 4 . T iyMO!ilMl, lIOCTpOOHUblM B riojiy- 
jiorapmJ)MH*iecK().\i MacnrraOe. Ilo BepiHKa-m 
juih uarnH^nocTH jiaiiw ;iBe ui.naKbi — 

Iff.! H J. 

pa/iHOH30TonoB, to hmcct mocto cvicmHaa KpHBa 5i, ana.TorHMtian 
rpa(J)HKy f H3o6pa>Kc v HHOMy na puc. 30 (cm. paOoTy N° 8). Aiia;iH3 
TaKoii KpHBoft noiyioiueiiHH h pa3AeJiei-me KOMnonenT mchcc 
onpaBiianbi, mom b anajiorHqnoM cJiyqae aah nep.HOAOB no;iypac- 
na;ui; HiiorAa s>thm npncMOM bcc >kc nojib3yioTCH, ccjih 6cvra- 
ClIOKTpbl paAH0H30T0ri0B pC3K0 OTJI H L I 3 K)TC H no 3HCpFHH. 

CjieAyeT einc pas riOAnepKHyTb, mto sskoh nor.JioLne.HHH (T) 
HBAHCTCH JIHILlb BOCbMfl rpyfibIM npH6jIH>KeHH0M, a Kp HB 3 H nOTJIO- 
iueHHH, nocTpoonnaH b nojiyjiorapH(j)MHqecK,Hx xoopAHHaTax, 
B HHTOpBaJIO OoJIbUIHX TOALUHH pe3KO OTKJIOHHCTCH OT npHMOH 
B II H 3 . I la puc. 35 3 TO OTKJIOHCHHC TIOKa3aHO nyHKTHpHOH Kp HBOH» 
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KOTOpaa noAynaeTCa nocJie BbiHHTaHHa ipoHa h 3 oGmeft cxopocTH 
cweTa. CiuioiiiHaa xpHBaa Ha pHC. 35 noerpoeHa 6 e 3 yaeTa no- 
npaBKH Ha <Jjoh. Otkaohchhc ot BKcnoHeHTbi b o6AacTH MaAbix 
TOAIIIHH — 60Jiee TOHKHft SlfKpeKT H ero MOJKHO o6Hapy5KHTb, AHUIb 
npHMeHHH CTeTHHKH C 0 C 060 TOHKHM OKOIUKOM, CHeTWHKH « 6 e 3 OK- 
Ha», padoTaioiuHe b npoTOHHOM pewHMe (cm. pa 6 oTy Ns 12) h 
4n-cHemHKH (cm. paOcrry N° 13). 

Abtopom b BHO(J)H3HMecKOH AaOopaTopHH TCXA b 1955 roay 
(Shah cHHTbi KpHBbie norAomeHHa 6eTa-H3AyaeHHa C 14 , S 35 , Ca 45 , 
img l Tl 204 H Ap. H30T0II0B, npHHCM npHMe- 

HHeMbie CHeTHHKH II03B0AHAH AOBe- 
* \ . cth HanajibHbiH ynacTOK KpHBOii no- 

WO0 rJIOUieHHH AO 3H3HeHHH 3(J)(J)eKTHB- 

\. hoh To.iLUHHbi =0,38 Mr/cM 8 

I $0H (34>4>eKTHBHaH TOAIUHHa yHHTH- 

5 too i '\ — BaeT TeJiecHU fi yroji, b KOTopufl 

I \ » HanpaBJieHo '6eTa-H3AyaeHHe, pera- 

5; V CTpHpyeMOe CHeTHHKOM). TOHKa, 

M \ OTBeaaromaa HyAeBofi TojimHHe no- 

r.iomaiomero BemecTBa, 5bijia no- 

f 1 Jiynena npn noMoma 4n-cqeTHHKa 

0 M?/CM s A1 c BHyrpeHHHM BBeAeHHeM o6pa3U,a. 

Phc. 35. riojiy^orapH(j)MH'iecKaa ^3 PHC. 36 npeACTaBJieHa xpHBaa 

KpHBaa ocjiaCjieHHH 6eTa-H3jiy- norAomeHHa (npoxo-JKACHHB) 6eTa- 


MeHHs b ajiioMHHHH. CnaouiHas H 3 ayqeHHH C 14 , nojiyqeHHaa npn 

cH P ^ a V^TuUT„HrC H no ^ H 9T0 « MeroAHKH. Hanajib- 
nyHKTHpnaH KpHBaa (P) - RM HblH Y^aCTOK KpHBOft norJIomeHHH 
HcnpaBJieHHoft ckopocth cqeTaJ. (cnAOIHHaa ahhhh), noCTpoeHHOft 

b noAyAorapHtJiMHHecKOM MacuiTa- 
6e, 33MeTHO OTKAOHaeTCH BBepx OT npaMofi (nyHKTHpHaH AH- 
HHfl), COOTBeTCTByiOmefl SKCnOHeHUHaAbHOH 33BHCHMOCTH. 3tOT 
4>aKT HMeeT OoAbiuoe 3HaneHHe npn onpeACAeHHH a6coAK)THOii 
aKTHBHocTH npH noMomn TopuoBoro cnemHKa (cm. pa6oTyNs 13 ), 
Tax xax noAyneHHbie AaHHbie cBHACTeAbCTByioT o tom, hto noTe- 
p» 6eTa-HacTHu b B03Ayxe h OKoimce caeTHHKa HeAb3H noA- 
HOCTbio ynecTb, noAb3yacb SKcnoHeHUHaAbHUM 33kohom- AHaAO- 
THHHbie KpHBbie 6bIAH rlOJIV'ieHbl H AAH APyrHX H3OT0n0B. MeTO- 
AHKa h pe3yAbTaTbi stoh paSoTbi ony6AHKOBaHbi [2], 

flocKOAbKy KpHBaa norAomeHHa b noAyAorapH<})MHaecKOM 
MacuiTa6e, Boo6me roBopa, He npaMOAHHeima, TOAiuHHa cAoa 
noAOBHHHoro norAomeHHa dy, pa3AH«tHa Ha pa3Hoft TAy6HHe no- 
rAOTHTeAa. 3to othochtch h k p. TeM «e MeHee BcerAa HMeeTca 
HHTepBaA TOAIH.HH (npH6AH3HTeAbHO 0,05 R M <'d< 0,35 R m ), Ha 
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KoropoM no^yjiorapn^MHHecKaH xpHBan norjiomeHHH npeACTBB- 
np>iMyio jihiihk), mto .aaei B03M0^<H0CTb onpe,neJiHTb jUl H 
d'/, ciiocoOom, paccMOTpeHHbiM Bbime (cj)opMyjia 4). 

B ynpaxcHeHHHx 1 h 2 HacTonmeH pa6oibi sthm MeTOAOM 
u3ywacTCH norjiomeHHe 6eTa-H3jryqeHHH P 32 h S 35 . 



stpipeumBm mmmc 

’> • dstyip 

Phc. 36. KpiiBan ocjia6;ieHHH 6eTa-H3- 
ziyqtHHH C 14 b o6ji3Cth Ma;ibix toji- 
iuhh noMOiuaioiuero BemecTBa. 3Kcne- 
pHMeHTa^bHbre ToqKH: a — B03/iyx h 
c.uoiiHHbie nor.noTHTejiH (TOpuoBbift 
cqeTMHK); 6 — rejiHft h cjHOflHHbie no- 
f IOTHTCJ1H (npOTOHHblH CqeTHHK, c or- 
KphrrUM okhom); e — rejinn 6e3 no- 
MOTHTe^eii; e — 4Jt-cqeTqnK. 


Otmothm raK)Ke t mto Ha3BaHHe «xpHBan norjiomeHHH», qacTO 
b o t | ) o 1 1 r i lo m c e c h b .THTepaiype, He coBceM tohho 0Tpa>KaeT cym,- 
HuCTb HCCJUViyCMOii 3 B BHCHMOCTH, Tax xax MbI HMeeM JieJlO He 
e nor.'iomemiwM, a c npoHHxaiomHM H3JiyqeHHeM. OosTOMy npa- 
BJUihiiee 6bi;io Cn>\ roBopHTh o xpHBbix npoxo^AeHHH hjih xpn- 
b bi x o e./i a 0 j\ chh h, yqHTbiBfiH, mto nocJiezuiHH TepMHH noa- 
pa3yMeaaeT n 3c|j(j>ei<TU yupyroro pacceaHHH. 
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Tafijiima 2 


XapaKTepHCTHKH 6eTa-H3JiyMeHHfl HeKOTOpUX paAHOaKTHBHUX H30T0II0B 


Chmboji 

H30Tona 

riepHO^ 

noJiypacnaAa 

T '/ a 

DS 

CO 

X 

Ji 

3 g. 
igSl 

0 u <u ^ 

3 i 
£ 

TojimHHa 
nojiynorjio- 
meHHH djyr , 
Mr/CM 2 

K03<j>4>HUH- 
eHT norjio- 
meHHH p, 
cm 2 /mt 

MaxcHMaJib- 
Hbi A npo6er 
b Bemecr- 
Be R m » 

Mr/CM 2 

>H 3 

12,4‘r 

0,018 

0,28 

— 

0,62 

6 C 14 

5720* 

0,155 

2,7 

0,26 

20 

nNa 24 

15 , 1-1 

1,30 

78 

0,009 

600 

i 5 P 32 

14 , 3 * 

1,708 

115 

0,006 

780 

16 s 35 

87,1* 

0,169 

3,0 

0,23 

21 

2 oCa 45 

163* 

0,254 

0,5 

0,126 

57 

27 Co fi0 

0,3 r 

0,306 s 

7,3 

0,095 

80 

3 8 Sr» 

54,5* 

1,46 

81 

0,0085 

660 

38 Sr«> 

~ 28* 

0,61 

22 

— 

180 

39Y 80 

2,54* 

2,27 

150 

— 

1100 

74 W 185 

73,2* 

0,43 

11 

0,063 

120 

aiTl 204 

2,7r 

0,765 

30 * 

0,023 

280 


JX aHHbie, npH'BeACHHbie b TaSjinue 2, Hejib3a paccMarpHBaTb 
KaK OKOB^aTejibHbie h crporo onpeAeJieHHbie. Jl a)Ke 3HaqeHHH ne- 
pHOflOB ncwiypaenaAa T */ B juia HeKOTOpux H30TonoB (Sr 90 , Tl 204 
h a p.) ao chx nop tomho He ycTaHOB^eHbi [3], 4 to Kacaeica ko- 
3 (|)(})HUHeHT 0 B nor^omeHHH p h TOJimHH nojiynorjiomeHHn dv a , to 
yKa3aHHbie 3HaH chhh cjieAyeT cHHTaTb BecbMa oTHocHTejibHbiMH 
b cH,ny ynoMHHyTbix Bbiuie npnnHH, KOTopbie CBH3aHbi c ycjioBHH- 
mh aKcnepHMeHTa. IloaTOMy, ecjiH B03HHKaeT Heo6xoAHMOCTb 
onpeAejieHHH sthx napaMeipoB 6eTa-H3JiyHeHHfl, cjieAyeT OTAaTb 
npeAnomeHHe npnMOMy aiKcn e p h m gh Ty b jx ammx KOHKpeTHbix yc- 
JIOBHHX, HMeH B BHAy, HTO Ta6jIHHHbie 3HaneHHfl MOryT CJiyJKHTk 
JIHlHb A-HH OpHeHTHpOBKH. 

XlaHHbie no m a kch m a ji bH h m npoderaM R M 6ojiee AocTOBepHU, 
OAHaKO H B 3 TOM CJiyHae OIIIHfiKa MO>KeT SbITb 3 HaHHTeJIbHOft. 
3HaHeHHB MaKCHMaAbHoft sHeprHH E m o6biH.Ho HaxoAHTCH no MaK- 
CHMajibHbiM npoGeraw R M np« noMomn 3MnHpHHecKHX (JjopMyJi 
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(CM. HH>Ke) . TOHHOCTb KOTOpbIX He JlyHHie 5%. B CBH3H C 3 THM 
CBeAeHHH 0 MaKCHMaJIbHbIX SHeprHHX 6eTa-H3JiyHeHHH paAH0H30- 
TonoB, coofimaeMhie b JiHTepaType, HepeAKo pacxoAHTCH. 

AonojiHHxeJibHo yna>KeM 3 MiiHpH 4 ecKH HaHAeHHyio 3aBHCH- 

MocTb MeJKAy MaccoBbiM K03(J)(J)HUHeHT0M norjiomeHHH \x (~r~) 
H MaxcHMajibHOH 3Heprneft 6exa-cneKxpa E M (Mae): 

|i = 22 'Em 1,33 npH E m >0,5 Mas (5) 

Bee cKa3aHHoe Bbirne cnpaBeAJiHBo h jxjm noaHxpoHOB. HaAO 
3aMeTHTb, HXO IlpOHHKaiOmaH CnOCOgHOCTb n03HTp0H0B HeCKOJIb- 
K’O OXJIHHaeXCH OT npOHHKaiOmeH CnOCOdHOCTH 3JieKXp0H0B Ta- 
KOH >Ke SHCpTHH H3-3a XOrO, HXO OHH nO-pa3HOMy paeceHBaiOTCH 
npH npoxo>KAeHHH nepe3 sjieKxpoHHyio o6oJionK ( y aTOMOB cpeAW- 
OAHaKo pa3JiHHHe He HBjiflexcn oco6o cymeciBeHHbiM. 

FlonpaBKa Ha norjiomeHHe. H3ynaH cBoncxBa 6exa-H3JiyHeHHfl 
h B3aHMOAeftcTBHe 6exa-nacxHu c Beme ctbom, Mbi He aojukhu 3a- 
6bIBaXb, HTO OCHOBHOH 3aAaHeH paAHOMeTpHH HBJIHeTCH H 3 Mepe- 
HHe aKTHBHOCTH paAHoanxHBHbix npenapaxoB. HMen nepeA co6oh 
3xy uejib, paccMorpHM Kan BJinnex norjiomeHHe 6exa-HaexHU 
b BemecTBe Ha pe3yjibxaxbi HSMepeHHH aKXHBHOCTH npH homoiuh 
ra3opaapHAHbix chcxhhkob. 

B onHcanHH pafioxbi N° 6 (cm. PaAHOMexpHH, h. I) yKa 3 biea- 
Jiocb, hto npH jiio6bix H3MepeHHHx co cneTHHKaMH cymecTBeHHoe 
BJIHHHHe OKa3bIBaiOT ACCHTb (j)aKTOpOB*, HeKOTOpbie H3 HHX 6bIJIH 
paccMOTpeHbi b cooTBeTCTByiOLUHx paftoxax. AeftcxBHe mecroro 
4>aKTopa — norjiomeHHH 6exa-H3JiyHeHHH b B03Ayxe h cTeHKe cnex- 
4HK3 MOKCT 6bITb ymeHO nyTCM BBeAGHHH B pe3yJTbTaTbI H3Mepe* 
ihhA nonpaBKH Ha norjiomeHHe, ecjiH npHHnxb, mo ajih npoexoro 
fiexa-cneKxpa norjiomeHHe nponcxoAHx no 3KcnoHeHUHajibHOMy 
3aKOHy (1'). 

TaKHM o6pa30M, nonpaBKa Ha norjiomeHHe onpeAejiHexca no 
(})opMyjie: 

/CnoM-T* = * PMaccZ (6) 

a a 


3Aecb J h J 0 perHCTpHpyeMan h hckombh cKopocm enexa, hc- 
npaBJieHHbie Ha MepTBoe BpeMH h (£oh. B TOJimHHy z bxoaht Bbi- 
paH<eHHbie b eAHHHixax noBepxHoexHon njioTHocTH TOJimHHa cjioh 
B 03 Ayxa d B03A Me>KAy npenapaTOM h okhom cnexHHKa h TOJimHHa 
OKHa (ctchkh) cnetHHKa d CT . CjieAOBaiejibHO, 


z 



**B03,U 


■pBOafl^-^CT’PcT 


( 7 ) 


3 
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06 uhho TOJimHHa c/hoah TopuoBoro c^emmca hjih KaToaa uh- 
^HHflpHqecKoro cwemHKa ynaabiBaioTCH b nacnopTe cneTHHKa ne- 
nocpe/iCTBeHHO b MaccoBbix eAHHHuax (HanpHMep, aa* chcthhkob 
T- 25-EQJI d CT = 1—2 Mr/cM s ). rioBTOMy, hah onpeieneHHji z He- 
oCxoahmo jiHuib HSMepHTb paccTOHHHe npenapaTa ot cieniHKa, 

■^ 803 ^' 

z — 1,29 • -^bo 3 a ^ct ( 7 y ) 

(n^IOTHOCTb B03Ayxa npH HOpMaJIbHblX yCJIOBHHX Pb 03J = 

= 1,29 mp/cm 3 ). 

CTporo roBopH, bmccto z crceayeT 6.paib z a ^ — s 4> 4> e k t h fl- 
ay k> t o ji m h h y cyMMapworo norjiomaiomero cjioh, «OTopa« 
y^HTbiBaeT, mo 6eTa-«iacTHUbi nonaaaiOT b cneTHHK noa pa3AHi- 
humh yr/iaMH h, <vie,zioBaTe.JibHo, npoxoAHT cjioh norjiOTHT&aa, 
So^buiHe ero to^iumhu z. Rji h AJiHHHoro uHAHHApHHecKoro cneT- 
4HKa 3(})<j)eKTHBHaH TOJIUXHHa B oSbIHHbIX yCJIOBHHX H3MepeHHfl 
npHMepHo paBHa z a $$ —2 z; b cjiynae TopuoBoro cnerKHKa 
z 3 < p < t > 33BHCHT ot OTHOCHTejibHoro TejiecHoro yrna — reoMeTpHHe- 
cKoro $aKTopa r) (cm. pafiory N° 6) h B03pacTacT c yBejiHHeHH- 
eM r). TafijiHua 3 HJijnocTpHpyeT 3aB«CHM0CTb 3({>4>eKTHBHoft toji- 
mHHbi norjiomaiomero cjioh ot reoMeTpHnecKoro 4>aKTopa npn 
H3MepeHHHX Ha TOPUOBOM CHeTHHKe. 

T a 6 ji h u a 3 


3aBHCHM0CTb othoikichhb ot reoMerpiwecKoro (paKTopa r) (cm. [ 1] cTp. 86) 


reoMeTpHMecKHft (jjaicrop r\ 

*9< J)(J) 

z 

0,05 

1,05 

0,1 

1,12 

0,15 

1,18 

0.2 

1,27 

0,25 

1,37 


Ht3k. ajih onpeflejieHHH nonpaBKH Ha nornomeHHe HeoOxoAH- 
mo HaflTH z no (JjopMyjiaM (7) hah (7') ; 33TOM, nojibayacb TaC- 
jiHuefi 3 hjih rpai}).HKOM b KHHre til Ha CTp. 85, onpeAejiHTb z»<m> h 
noacTaBHTb ero 3HaneHHe b <J)opMyjiy: 

Km>r* = (8) 
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KoatJxJiHUHeHT iiorAomeHHfl u M arc • haxoAHTCn H3 Ta^AHu hah 
onpeflejiaeTCfl SKcnepHMeHTajibHO no kphboh norAomeHHH. 

bcJin BMecTo p MaC c no^b30BatbCH 3HaqehHeM TOAmHHbrno- 
.aoBHHHoro nornomeHHH d>/, , to cjjopMyAa ( 8 ) npHHHMaeT cAe- 
AyKDuwft bha: 

I 

^nor = 2 ^'/j (9) 

J o 

noCKOJIbKy 3 KC I1 0 H e H u H a A b H bl H 3a:KOH norJIOmeHHH BbinOAHHeTCH 
He tomho (a aah caokhmx 6eTa-cneKTpoB oh cobccm He co6ak>- 
AaeTCH), nonpaBKy Ha norviomeHHe hhotas onpeAeAHioi onbirHbiM 
nyTeM. ,D,ah SToro chhm31ot HecKOAbKO tohck kphboh norAome- 
HHH (HanajibHbift ynacTOK) h crpoHT b nonyAorapHtfwHMecKOM 
MaciuTaSe rpa$HK, nan noKa3ano Ha p»c. 34. 3aieM Ha och a6c- 
UHcc BneBO ot Hanana koopahh3t OTKjiaAWBaiOT b Bbi6paHHOM 
MacuiTaSe BeAHHHHy h nepe3 3Ty Tonxy npoBOAAT npHMyio, 
napajiJienbHyio och opAHHaT. FIocAe BToro nojiy/iorapH(J)MHqe- 
CKyio KpHByio norAomeHHH 3 kctp a n on Hpy iot (npoAOAJKaiOT) ao 
nepeceHeHHH c nocTpoeHHoft npnMOH. ToHKa, nonyneHHaH Ha ho- 
boh och opAHHaT, h SyneT OTBenaTb norapHfjmy hcthhhoh cnopo- 
cth cneTa, lg Jo. Ko3(j)4)HHHeHT Know onpeAenneTCfl nan OTHonie- 
HHe CKopocTH cneTa 6e3 AonoA h HTen bHwx nornoTHTeneft J z 
k SKCTpanoAHpoBaHHOMy 3HaneHHK) CKopocTH cneTa npn HyneBofi 
TOAIAHHe norAOTHTeAH J 0 : 



Kan yKa3biBaAOCb Bbiuie (cm. pnc. 36), Tanoft cnoco6 SKCTpa- 
noAHUHH He BcerAa onpaBAan (ocodeHHo aah mhtkhx 6eTa-H3- 
AyneHHH), h6o xoa kphboh nornomeHHH b oneHb tohkhx nepBbix 
CAOflx norAOTHTeAH MOJKeT cymecTBeHHO OTAHnaTbCH ot ee Aanb- 
HeHuiero xoAa. 

n P H OTHOCHTeAbHbIX H 3 MepeHHHX 3 KTHBHOCTH, KOTAa CpaBHH- 
BaiOTCH CKOpOCTH CHCTa CepHH 06 pa 3 U 0 B, C 0 A 6 p}KamHX oahh h 
tot xe H 30 Ton, nonpaBKy »a nornoineHHe b B 03 Ayxe h CTeHKe 
cneTHHKa CAeAyeT bboahtb nmnb b cnynae, ecAH napyuiaeTca 
CTaHAapTH 3 anHH ycAOBHft H 3 MepeHHH (MeHaeTCH paccTOHHHe, 
TeAecHbifi yroA h t. n.). OAHano, ecAH pe 3 yAbTaTbi H 3 MepeHHH 
xapaKTepH 3 yiOT, HanpnMep, CTeneHb nocTynneHHH paAH0H30T0na 
b tot hah Apyrofi opraH pacTeHHH hah hchbothoto, to aah npa- 
BHAb'HOH HHTepnpeTapHH AaHHbIX CAeAyeT 06 H 3 aTeAbH 0 BBeCTH 
nonpaBKy Ha nornoineHne, ocoSeHHO b cnynae MHFKoro 6 eTa-H 3 - 
AyneHHH (C 14 , S 35 , Ca 45 h Ap.). 
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I7pH aScoaiOTHbix M3MepeHH5ix nonpaBKa na noraomeHne -hb- 
jiaeTCH oahoh H3 HanSonee cymecTBeHHhtx nonpaaoK. 

fIpHHaflJie*HOCTH: 

1. YcTaHOBKa Tana B-2, cenyHAOwep. 

2. TopUOBHH C'iCTMHK T-25-BOJI B CBHHUOBOM AOMHKC. 

3. PaAHoaKTHBHbie npenapaTbi: P 32 Ha caroae, S 35 ‘(C 14 ) Ha caioae, 3Ta- 
aoh U 238 . 

4. Ha6op aJHOMHHHeBbix noraoTHTeaeft — 10 iht. 

5. HaOop cjiiOABHbix njiacTHHOK tojhuhhoA ot 2 Ao 12 Mr/cM 2 . 

6. MujiAHMerpOBaH OyMara, TaCamibi aorapHtfiMOB, Ta6anubi (jjyHKUiiii e x 

h £~ x . 

ynpaofCHenue 1 

CHHTHe KpHBOH norJiomeHHn SeTa-H3JiyHeHHH H3orona P 3 ‘- 
b ajiioMHHHH. OnpeflejieHHe |.i M3CC H dy 5 . 

riopHAOK BbinojiHeHna ynpa>KHeHHH caeayiomHH. 

nocjie BKJiioHeHHa, npor.peBa h npoBepan paSora ycTaHOBKH 
B-2 H 3 MepHK>T, Kax Bceraa, 3TaaoH h <j)'OH. Ooh >KeaaTeabHO H3- 
MepaTb b TeaeHHe 10 MHHyT. Pe3yabTaTbi H 3 MepeHHn (jDona 3 ann- 
cbfBaroT CBepxy Ta6aHu,bi 4. PIoMemaiOT npenapaT P ea (na caioae) 
Ha TaiKyio no3HUHio 3 Ta>KepKH (croaHKa) mo6bi CKopocTb cneia 
cocraBanaa 6000 — 8000 UM.nl muh. PIpH cooTBeTCTByiomeM Bbi6ope 
Akthbhocth npenapara peKOMeHayeTcn Tanya) CKopocTb cneTa. 
nojiyaaTb c 6-ii no3HUHH. H3MepaiOT CKopocTb caeTa b OTcyTCTBHH 
ajiKDMHHHeBbtx noraoTHTeaeft nepea. okouikom cneTHHKa. riocae 
3Toro, noMeman aaioMHHHeBbie naacTHHKH (caanana oaHy, 3aTeM 
«Be H T. a-) Ha 2-IO n03HHHK) CTOaHKa, H3Mep5UOT COOTBGTCTByiO- 
mHe CKOpocTH cneia Nd . ToamHHa KajKaofi naacTHHKH amoMHHHn 
b 3 tom ynpaacHenHH cocTaBaneT 26 mt/cm 2 . Ecan ToamHHa naa- 
cTHHKH d (b eaHHHItaX nO.BepXHOCTHOH naOTHOCTH) HeH3BeCTHa, 
to ee onpeaeaaiOT Kan nacTHoe ot aeaeHHH Maccu naacTHHKH Ha 

ee naomaab, d=^r. OnbiT 3 aKaHHHBaioT, xoraa aa 2-fl no3Hu,HH 

HaSepeTCH 10 aaiOMHHHeBbix naacTHHOK, t. e. 6yaeT ncnoab30- 
BaH Becb Ha6op noraoTHTeaeft. 

BpeMH oTaeabHbix H3MepeHH0 caeayeT BbidHpaTb c thkhm 
pacaeTOM, hto6u npn KaxcaoM H3MepeHHH perwcTpupoBaaocb hc 
M eHee 2500 HMnyabcoB. 3 to oSecnenHT TonHocTb noxasaHHii hc 
xy*e 2°/« (cm. padoTy N° 7). Pe3yabTaTbi sanocaT b TaSaauy 4 
no xoay 'BbinoaHeHHH ynpaacHeHHH. ITonpaBKa Ha m ep tbo e p cm h 
bboahtch no TaSanue nonpaBOK Han no cooTBeTCTByiomeH 4>op- 
Myae (cm. padoTy Ns 5). 

£ 6 : 
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T a 6 ji h u a 4 

OiemiiK TopuoBbift T- 25 -BOJ 1 Ns Ldcr= .... mt / cu 2 . 
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Flo TafijiHUM 4 crpoHT rpacbHK, oTKJia^biBafl no ropn- 

30HTajibHofl och BejiHHHHy d, a no BepTHKajibnoft — lgJ (pnc. 34). 
no rpa4)HK ( y onpe^ejifliOT MaccoBbift K03(J)(J)HUHeHT norjiomeHHH 
p-Macc KaK yrJiOBOH K03(J)c})nijHeHT nojiynennoft npHMoft (cm. cf>op- 
Myjiy (4). TojimnHa nojiOBHHHoro norjiomeHHn dv 2 HaxoAHTCH H3 
COOTHOLUeHHH (3). 


ynpaofCHenue 2 


CHSTHe KpMBoii norjiomeHHsi 6eTa-H3jiyqeHMB S 35 (hjih C 14 ) 
b cjiH)Ae npw nomoiUH TOpuoBoro cqeTMHKa 

JXjir H30TonoB, HcnycKaioiUHx Mnncoe 6eTa-H3JiyneHne, yzio6~ 
Hee cHHMaTb KpnByio norjiomeHHH npn noMouxn tohkhx cjho^h- 
HblX riJiaCTHHOK. 

npesczie neM npHCTynnTb k BbinojmeHHio ynpa^HCHKH, cnoBa 
nsMepniOT (J)oh b Tenenne 10 MHHyT. UccJiejiyeMbiH npenapaT' 
ycTaHaBJiHBaiOT ;na 4—6 no3HUHio, AoSHBancb CKopocrn cneTa^ 
6000 uMniMUH. nepaoe H3M.epeHHe npoBo^HT 6 e 3 cjnojxnHbix 
(fjujibTpoB. 3aTeM nooqepeOTo na 1 -io iio3huhk) CTOJiHKa no.Me- 
maiOT cjno^BHbie iuiacrnnKH, nocJie^oBaTeJibHo yBeJinnKBan hx 
TOJ imnHy (TOJiiUHHa yicasa-Ha na Kaacfloft njiacTHHKe) . noJiynaiOT 
npHMepno 7 — 8 SKcnepnMeHTajibHbix ToneK npn TOJinun-ie cmom 
or 2 no 12 mt/cm 2 . Ecjih b Ha 6 ope o t cy tc t b y io t nji acTHHKn hcko- 
TOjpofi TOJILUHHbl B 3T0M HHTCpBaJIC, TO H3MepCHHe npOBOAHT C 
HByMH n.nn TpeMH cjuonn'Hbmn njiacTHHKaMn, HaSnpaa b cyMMe 
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HyjKHyio TOJimHHy norjioTHTejifi. B Ka*AOM H'3MepeHHH cAeAyex 
perHCTpnpoBaTb He Menee 1-000 HMnyAbCOB, mto oOecnequi cra- 
THCTHHe-CKHH pasSpoc ~3°/o. 

nojiyneHHbie AaHHbie bhocht b TafijiHuy, aHaAornnHyio Ta6- 
jiHue 4 (ynp. 1) h ctpoht nojiyjiorapHcJjMH^ecKHft rpa^HK, no 
KOTopoMy onpeAeAHiOT p Macc h di/ s . YKasaHHbiH rpacj)HK aah S 35 
(C 14 ) MOJKHO noexpOHTb pHflOM C rpa(J)HKOM AAH P 32 . IlpH 3T0M 
MacuiTaS no och aSciiHcc cjieayeT pacTHHyrb no cpaBHennK) 
c npejbiaymHM rpacj)HKOM, h6o aah MHTKoro 6eTa-H3AyneHHH Mbt 
HMeeM flejio c MajibiMH TOAinHHaMH nor^omeHHH. 

ynpaoKHenue 3 

OnpeAejieHne nonpaBKw Ha norjiomeHHe CeTa-nacTHu S 85 (C 14 ) 
b caoe B03Ayxa h okouikc cqemHKa 

1. nonpa-B-Ky na norAomeHHe 6eTa-H3A,yneHHH S 35 (C M ) BCAoe 
B03flyxa Me* ay npenapaTOM n cnernnKOM h OKOiuKe cneinnKa 
T'norji onpeaejiHHDT no (})opMyjie (8), noACTaBAHH b nee nojiy- 
neHHoe 3HaneHne p. Macc h Zb#$ . B yKaaaHHbix b ynpa*HeHHH 2 
yoioBHHx H3MepeHHH reoMeTpnnecKHfl (Jjaicrop 116 npeBbiuiaeT 
3HaHeHHH 0,05. noaTOMy npH onpeaeJieHHH /Cnorji mojkho He 

yHHTMBaTb OTAHHHH OTH'OIIieHHH 2 9( J><J>/Z OT eAHHHUbl (CM. Ta6jIH- 
uy 3) h nojib30BaTbCH (fiopMyjiOH 

jy- -1 z 0 ! 1 vacc 2 

^norji - i — e 

J o 

rioJiyqeHHan BejiHMHHa xapaKTepnsyeT ocAafiAeHHe 6eTa-H3- 
•ayneHHH S' 3S (C 14 ) Ha nyra ot npenapaia ao nyBCTBHTejibHoro 
o6neMa cneTHHKa. OnpeaejiHB /C n orji • naxoAHT Jo. ripn BbiHHCAe- 
hhh /Cnorji Hy*Ho nojib30BaTbcn TaSjinuaMH $yHKUHH e ~ x . 

2. rioTipaBKy Ha norjioineHHe onpeAeAHioT m eTO ao m SKcrpano- 
ahuhh HanaAbHoro ynacTKa noAyAorap«4>MHHecKoro rna(J)HKa k 
HyAeBOfi TOAiiiHHe norAOTHTeAH (cm. Bbiine, crp. 35). Tonica 
nepeceneHHH SKcrpanoAHpoBaHHoro rpac{3HKa c hoboh ocbio opah- 
HaT AaeT 3HaneHHe lgJo. IJo Ta6AHuaM aHTHAorapnc^MOB h3xoaht 
BeAHMHHy J 0 h onpeAeAHior ocAadAeHHe 6eTa-nacTHU (nonpaBKy 
■Ha norAomeHHe) Kax oTHouieHHe J z k Jo, rAe J z — CKO-pocTb cne- 
ja 6e3 AonoAH-HTeAbHbix norAOTHTeAefi (SepercH H3 AaHHbix ynpa*- 
HeHHH 2), a Jo — CKOpocTb cneTa, npHBeAeHHan k HyAK) norAome- 
hhh h noAyneHHan nyTeM 9KCTpanoAHUHH. 

B 3aKAK3neHne Hy*Ho cpaBHHTb 3HaneHHH /Cnorji> noAyneHHbie 

TeM h ApyrnM cnocodaMH. 
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PABOTA J& 10 

OflPEAEJIEHHE MAKCHMAJlbHOU SHEPrHH BETA- 
CnEKTPA METOflOM FIOJIHOro norJlOIUEHHJI. 
HAEHTH<t>HKAUH5l H30T0F1A 

MaKCHMaubHbift npofier R M . 3aBHCHMO<vrb MaKCHMajibHoro 
npofiera fieTa-aacTHu ot SHepniH E,.. BaxHeftmeft xapaxTepHCTH- 
Koft 6eTa-H3^yqeHHH paanoaxTHSHoro H30Tona HBJiaeTCa bcjihmh* 
Ha MancHMa^bHoro npofiera fieTa-nacTHu b BemecTBe. 

H 3 rpa4>HKa pnc. 32, a Taxxce H3 phc. 35 bhjho, hto cymecT- 
ByeT nexoTopaa TOJimHHa norjioTHTejia R M , xoTopaa nojinocTbio 
3ajep*H®aeT Bee fieTa-aacTHiibi nanajibHoro noroxa. ripn d-R M 
SKcnepHMeHTajibHaa KpHBaa ocjiafijieHHa nepexoanT b npaMyio, 
OTBeaaromyio nocToaHHOMy ypoBHio cj)OHa caeTiHxa. 0Ta BeJiH- 
HHHa R m . BecbMa BajKHaa Ana npaxTHaecxoft paflHOMeipHH, ho- 
cht HaaBaHHe MaKCHMajibHoro npofiera 6eTa-H3JiyaeHHH b Beme- 
CTBe. riocKCuibKy 6eTa-H3^yaeHHe aaHHoro pa^HOH30Tona ofijia- 
aaeT HenpepuBHbiM sHepreTHaecxHM cnexTpoM (cm. fieTa-cnexTp, 
pwc. 31) c onpejejieHHbiM 3HaaeHneM E M , to oaeBHflHO Maxca- 
MajibHMft npofier c 0 otb ct ctb y e t npofiery b BemecTBe fieTa-HacrHii 
MaKCHMajibHoft 3HeprHH. MacTHiibi, ofijiaaaioiiiHe MeHbuieft aaep- 
rHefi, hmck)t npofiern MeHbuiHe R M . HajiHHHe tojiiuhhm mviHoro 
noiviomeHHa fieTa-aacTHp aBJiaeica upHHHHOft, o6T>acHaiomefl ot- 
KJIOHeHHe KpHBOH OCJiafijieHHX OT SXCnOHeHTbl Ha fiOJIbUIHX TOJI- 
mHHax (pHc. 32). 

CornacHo aaHHOMy onpefle^eHHio, MaxcHMaJibHbift npofier He 
crceayeT cMemHBaTb c AflHHoft HCTHHHoro nyTH ajiexTpOHa b Be- 
mecTBe, KOTopaa w3-3a MHoroxparaoro pacceaHHa sjiexTpoHa 
3HaaHTejibHo npeBbiniaeT BejiHHHHy MaKCHMajibHoro npofiera. 
npofiera H3MepaiOTca b ejHHHuax TOjirnnHU noniOTHTejia h 
HMeiOT pa3MepHocTb [t/cm 2 , Mr/cM 2 ]. Kax yxce yxa3biBa;iocb, b 
3tom cjfyaae BeJinaHHa npofiera Majio 33bhcht ot npnpoabi no- 
rnomaiomero MaTepnajia, yBejiHHHBaacb ot a/noMHHHa no cbhh- 
ua He fioJiee, aeM na 20°/o. 06 hhho MaxcHMaJibHbift npofier fieTa- 
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qac'THu Bbipa>KaK)T tojuuhhoh cjioh nojiHoro noniomeHHH b a./no- 
MH'HHH RaI • nojIb3yfl'Cb COOTHOIiieHHeM 


Rm=Rai 


(Z/A) ai 
Z/A ’ 


( 1 ) 


rjie Z — aioMHbift HOMep h A — axoMHbiH Bee BemecTBa, mo>kho 
paccHHTaTb TOJimHHy cjioh nojiHoro norjiomeHHH b jik>6om Beme- 

CTBe. . 

Me>KAy MaKCHMajibHbiM npoSeroM m MaKCHMajibHofi 3HeprHeH 
6eTa-cnei<Tpa cymecTByeT c^e^yiomaH 3 a bhch MO db, cnpaBe^n- 
Ban ^jih E M >0,8^ae: 

R m = 0 , 542 E m — 0 , 133 , ( 2 ) 

r^e BHeprua E M BbiparaeHa b ivinjuinonax BJieKrpoH-BOJibT, a R M — 
b r/oM 2 Al. 3toh (popMyjiofi c HexoTopbiM 'npH-6jiH»ceHHeM mohcho 
nojibsoBaxbCH He TOJibKo ajih ajnoMHHHSU ho h aah Apyrnx norjio- 
THTe'Jiefi. 

B ofijiacTH sneprHH MeHbuie 0,8 M36 mojkho Boonojib30BaibC5i 
npHfijIHJKeHHbIM 3 M3I H p H H 6CK H M COOTHOIiieHHeM, nOJiyTOHHHM HA7[ 
aJIIOMHHHH: 

R m = 0,407 El; 38 npii 0,15 M96<E U <C0,8 mbb (3). 


Ha pHC. 37 H3o6pa>KeHa 3 a b hch mo cxb R m or E M (kphbbh 
npoSer — SHepran) ajih 6oJiee ninpoKoro AHama30Ha SHeprHH. Ilo 
och a6cn,HOc 3Toro rpacpHKa oTJioxteH npo6er b ajnoMHHHH b 
mt/cm 2 , a mo och opAHHar — aneprnH b M9b. ripn nojib30BaHHH 
$opMyjiaMH (1) h (2j) h npHBeAeHHbiM rpatpHKOM cJieAyeT noM- 
HHTb, HTO BeJIHHHHa R M OnpeAeJIfleTCH HO HHM C TOHHOCTbK) AO 
5 — 7 u /o. 3HaneHHH R M a^h 6era-cneKTpoB HeicoTopbix h30tohob 
npHBeAeHbi b no'CJieAHCM CTOJiOue TaOjinubi 2 (cm. pafioTy Ne 9, 
cTp. 32). 

3HaHHe BejiHHHH m aKCHM a jibHbix npoOercB 6eTa-H3JiyneHH5i pa- 
A ho h 3 oto ii ob no3B0JiH6T peuiaTb pHA n p a kt h necK h x 3aAan, i<aK 
to: pauHOHaJibHbift BbiOop ran a cneraiiKa nacTHU, onpeAejieHHe 
HpeAeJIbHOH TOJimHHH H3AeJlHH, HpOCBeMHBaeMblX npH nOMOUlH 
6eTa-nacTHu, pacneT 3'KpaHOB, 3aiiuiLuaidiU'Hx ot 6 eT a - h 3 jjy h eH hh , 
ii t. n. . 

B TaSjiHAe 1 inpeACTa i BJieHbi Bbipa>KeHHbie b jiKHenabix enHHa- 
uax MaKCHMajibHbie npoQern OeTa-nacTHu HeKOTopbix paAHOH3> 
TonoB b pasjiHMHbix cpeAax — B03Ayxe, boac, ajnoMHHHii h obhhuc. 
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T a 6 ji h u a 1 


MaKCHMajibHbie npo 6 erw Geta-MacrMu b pa 3 JiHMHbix BemecTeax, R M 


H30Ton 

Bo3AyX, CM 

Bo/ia iijih 

TK3Hb, MM 

AjIIOMHHHH, 

MM 

C'BHHeU, 

MM 

.H 8 

- 0,5 

1 



eC '< 

16 

0,2 

0,075 

0,02 

i«S« 

17 

0,21 : 

0,08 

0,02 

» Ca« 

46 

' 0,6 

0,21 

0,05 

eiTl 2 ® 4 

225 „ 

2,8 

1,00 

0,25 

38St * 9 

530 

6,6 

2,45 

0,6 

.sP 82 

620 

8,0 

... 3,0 

0,75 ’ 


3th 3HaneHHH jierKO nojiyHHTb, b3hb H3 Tatfjmubi 2 (pa6. JVfs 9, 
crp. 32) sejiHHHHy R M (mt/cm 2 ) h AeJin ee «a mioTHOCTb 

, , ^ . R (Mr/cM 2 ) 

P (Mr/cM 8 ) AaHHoro BemecrBa, R CM = • 

BecbMa uiHpoKo pacnpocTpaHeHbi H 3 MepeHHH MaiKCHMajibHoro 
npoSera c uejibio onpe^eJieHHH MaKOHMajibHofl SHepran 6eTa-cneKT- 
pa. HyKHO OTMeTHTb, l ITO TOMIIbie Onpe^eJICHHH MaKCH'MaJIbHbIX 

3HeprHH 6eTa-cneKTpoB Morjrr 6biTb ocymecTBJieHbi TOJibKO c no- 
Mombio deTa-cneKTpoMerpoB, ho Bee we b SojibiuriHCTBe cjiynae® 
•H3MepeHHH nomomeHHH flBJIHIOTCH 3HaHHTejIbHO 6oJiee yflOfiHbl'MH. 

ToHHocTb a6cop6u,HOHHoro Meroiia onpe^ejieHHfl E M orpaHH- 
HHBaeTCB KaK oiHHSKaMH npn H3MepeHHH MaKCHMajibHoro npoQera, 
Tan H (rjiaBHMM o6pa30M) TOHHOCTbK) COOTHOIIieHHH, CBH3blBaiO- 
mnx E m « R M . B^HHHHe nepsoft npHHHiibi b ochobhom ofiBac- 
HHeTCH 33BHCHMOCTbIO H3MepfleMbIX Tlpo6erOB (npaKTHHSCKHX npo- 

(5eroB) ot HaqajibHoft h HT e h chb hocth H3JiyqeHHH pa^HoaKTUBHoro 
o6pa3ua. JleftcTBHTejibHO, b GeTa-cneKrpe aojih qacran, oSnanaio- 
1UHX MaKCHMajibHOH SHepruefi, Majia. ricmoMy HaqajibHaa HHTeH- 
CHBHOcrb 6eTa-H3JiyMeiiHH npenapaTa anpeaejiJieT b rough ho m cne- 
Te aficojiiOTHoe hhcjio 6eTa-qacTHU c aHepraefl, paBHoft E M . Mew 
SoJibine T3 khx qacTHU, HonycKaeTca npenapaTOM, TeM Bbirne toh- 
HocTb H3MepeHHH MaKCHMajibHoro n;po(5era. Ha ocHOBaHHH CKasaH- 
Horo b onbixax no onpe^ejieHHio R M cjieayeT nojib30BaTbCH bhco- 
KoaKTHBHbiMH npenapaiaMH (HanajibHan CKopocTb cqera AOJDKHa 
6birb He Menee 8000 — 10 000 utm.1 muh) . 
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Hto KacaeTCH 3MnHpimecKHX cooTHouieHHft R M = f(E M ) hjih 
E m = f(R M ), npnMepaMH KOTopbix MoryT cAy>KHTb ypaBiieHHH 
(2) h (3), to hx cnpaBeAJiHBOCTb orpammeHa ouihSkoh b 5 — 7°/o, 
KOTopaa b KOHue kohuob h HBJiaeTCH hh>khhm npeflejioM tomhoctu 
Bcero MeTo^a. 


Em, MSB 

10 



1.0 10 
MomMomm npo&es ,Rm 


iooo moo 

M?. I CM* 


a. 

PHC. 37 . 3 aBHCHMOCTb Me>K^y MaKCHMaHbHOH 3 HeprH 0 H H MaKCMM cLlbHblM npo- 
6 erOM p-HCTHU B 3 JIIOMHHHH. 


CooTnouieHHfl (2 ) h ( 3) Moryr 6biTb nepenncaHbi cjieAyiomHM 
o6pa30M, yAo6 HWM aah npaKTimecKoro nojib30BaHna (3Haaenna 
R m Be3Ae BbipaweHbi b t/cm 2 ): 


:(1,85R m +0,245) M 3 (i 

(4) 

AJiH Rm >0.3 t/cm 2 


1 ,92 R?; 725 M 36 

(5) 


aah 0,03<R m <0.3 t/cm 2 

Hjih 6era-cneKTpoB c oaeHb MajibiM 3HaneHHeM MaxcHMajibHOH 
SHeprHH (0,03 ^ae<E M <0,15 Mao) moxho yKa3aTb npn6.in>Ken- 
noe cooTHouieiiHe BHAa: 

43 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 



Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 

• i - ■ ! 

E m =(6,67R m +0,0186)>m3s 
.hjih 0,002<R m <0,020 t/cm 2 (6) 

OnpeaejieHHe MaxcHMajibHoro npoSera R M mctoaom noJiHO- 
ro norjiomeHHH. MeToa HenocpeacTBeHHoro H3MepeHHa MaKCH- 
MajibHoro npofiera no nornoweHHio 6eTa-aacTHH b BemecTBe Becb- 
Ma npocT, ho npHMeHHM nHuib ib cnyaae hhcthx 5eTa-H3JiyaaTe- 
neii. ZlonycTHMbift ypoBeHb (poHa aaepHoro raMMa-n3JivaeHHH hjih 
T opM03Horo H3JiyneHHH AOJiweH cocTaBAHTb Menee 0,5% ot Ha- 
aanbHoft 6eia-aKTHBH0CTH. B npoTHBHOM cnyaae oaeHb TpyaHo 
onpeaenHTb TonmHHy nornoTHTena, npH KOTopoft npeKpamaercH 
perHCTpauHfl Ceia-nacTHu. B KaaecTBe nornomaiomero MaTepHa- 
na o6uhho ynoTpeCnaeTca aniOMHHHft, ana KOToporo h Chinn 
HaftneHbi coorHomeHHa (2—6). 

B naHHOM npaKTHKyMe ana aCcopCuHOHHux H3MepeHHft hc- 
nonb3yeTca topuobhh caeTaHK T-25-BOJ1 c tohkhm okoUixom. 

ToaeaHbift hctohhhk HccneayeMoro 6eTa-H3nyaeHHa HaHecen 
Ha TOHKyio cmoaaHyio nnacTHHKy, KOTopaa yicpenaena b nneKCH- 
rnacoBOH KacceTe h ycTaHaBnHBaerca Ha onpeaeneHHyio no3H- 
uhio cTOJiHKa ana o6pa3uoB. PaceroaHHe Mexay 'npenapaTOM h 
caeTHHKOM o6uhho He MeHee 3,0 cm. B npouecce paCoTbi H 3 Me- 
paeTca cKopocTb caeTa HMnynbcoB npH pa3JMHHofi TonmHHe cnoa 
nornoTHTena. FIocneaHero aocTHraioT, cnnaairfBan ©MecTe pa3- 
jiHHHoe HHcno jihctkob aniOMHHeBofi cj)onbrH h noMemaa hx no 
B03M0JKH0CTH SaHJKe K CaeTHHKy (Ha 1-K) HJIH 2-IO n03HUHH). 
CxeMa pacno.io>KeHHH caeTaHKa, HCToaHHKa h nornoTHTena H 3 o- 
SpaaceHa Ha pac. 32. Flo Mepe yBenHaeHHa TonmHHu cnoa anioMH- 
hhh CKopocTb caeTa aacTHu N yMCHbuiaeTca h npn Conbinnx Ton- 
mHHax d npH5nH}RaeTca k ckopocth caeTa (froHa N<j, . Bee H3Me- 
peHHa npoBoaaTca b cbhhuobom aoMHKe, oCecneaHBaiomeM mhhh- 
ManbHbift ypoBeHb (poHa. Flo pe3yjibTaiaM H3MepeHHH CTpoaT 
rpa<J)HK aaBHCH m octh ckopocth caeTa ot tojiiuhhh nornoTHTena 
b npocroM MacuiTaSe, N = f(d). 

XUia onpeaeneHHa BenHHHHbi MaKCHManbHoro npoCera Ha 
rpai|)HK HaHocaT npaMyio, cooTBeTCTByiomyK) nocToaHHOMy ypoB- 
Hio 4>OHa, h H 3 tohkh, b KOTopoft 3Ta npaMaa Kacaexca SKcnepH- 
MeHTanbHOH KpnBOH nornomeHHH, onycKaiOT nepnenaHKynap Ha 
ocb d. IlonyaeHHbiH 0Tpe3OK Ha och aficuHcc d M eme He HBnaerca 
BennaHHofi MaKCHManbHoro npoSera R M , nocKoJibKv b nocnea- 
hiok) Taxwe BXoaaT TonuiHHa cnoa B03ayxa Meacay npenapaTOM 
h caeTaHKOM h ToniHHHa oKouiKa caeraHKa, z=xr B >p B +d CT (cm. 
paCory Ns 9, <j)opMyna 7'). 
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TaxHM o6pa30M, TOBWHHa norJiOTHTe.ia c y^eTOM yKa3aHHbix 
nonpasoK 6yAeT paBHa 

dnorji = d M +d B03;i -)-d CT = d M + z [Mr/cM 2 ] (7) 

Kan ynoMHHajiocb b npeAbwymeft paSoTe, Jimiib He6ojibiuaa 
jlojiH nacTHn, npoxoAHT nepe3 norviOTHTWib KpamafluiHM nyieM, 
naflan nepneHflHKy^apHo k ero noBepxHOcra; nyTH SojibinHHCT- 
Ba uacTHu, HaKJioHeHbi. riosToMy CJiejyeT paccMaTpHB3Tb 3 $ 
(beKTHBHyio TOJimHHy norjioTHTe^H , KOTopan oyaeT 

6 ojibiue, neM d I10 ni . paccwraHHan no 4>opMy.ne (7). OTHOineHHe 

— HaxoAHTca no TaO.iHue 3 (cm. pa6. Ne 9, CTp. 34) b 3a- 

d n0 rji . ri 

bhchmocth ot BeJiHBHHbi TejiecHoro yrjia rj. ZU a HauiHx ycjioBHii 
(6 no3HUH5i, 11-0,03) noripaBKa na 3ct>4>eKTHBHyio tojhukhy no- 
r.noTHTCJia cocTaB/iaeT npH6.nH3HTe.nbHo 1.03, thk bto. 

ds(M>— 1,03 • dnorji (8) 


Bo 3 MO>kho, mto BBejieHHe nonpaBKH Ha 3(jMt> e KTHBHyio tojiihh- 
Hy b 3 tom Mdofle He abjihctch CTporo o6H3axejibHbiM, rax KaK 
BeJiHHHHa 3 toh nonpaBKH, nan npa&HJio, .tokht b npeaejiax toh- 
hocth a6cop6uHOHHbix HSMepeHHft. 

Haiconeu, Hy>KHo npHHfiTb bo BHHMaHHe norJiomeHHe H3Jiyue- 
HHH B TOJirne caMOTO oOpaaua, Tax HasbiBaeMoe c a m o n o r ji o- 
m e ii h e (noapoOHee cm. paOoTy We 11). n ; pH aScopSuHOHHbix H3- 
MepeHHHX npH'OjiHJKeHHo npHHHMaror, hto caMonor.xoineHHe oeTa- 
n3.TyHCHHH b npenapaTe kohchhoh to, a u;HHbi ( 1 n p" ^‘.'s) "raKOBo, 
KaK ec.nn 6bi OecKOHeHHo tohkhh npenapaT 6bui SKpaHHpoBan 
CJI06M HO HI OTIITt'JI H C TOJimHHOH, p a BHOli riO.TOBHHe TOJllUHHbl 

caMOTO npenapara ^ Ecjih stoh BeJinwHOH nousa npeHe- 

6peHb, to ona npnOaBJiHeTCH k 3c})4)eKTHBHOH TOJimHHe norJiOTH- 
Tejin dMMi . OflHaKO b SojibuiHHCTBe cjiynaeB unsi onpeaeneHHH 
MaKCHMa^bHoro npoSera noJib3yiOTCH onenb tohkhmh 0np d ’<v 
npenapaiaMH h bjihhhhcm caMonorjiomeHHH HSJiyneHHH npeHe- 
6peraK)T. OKOHnaTe.nbHo fl.na TO.nm.HHbi no.nHoro nor.nomeHHH 
HMeeM : 


d 


noJiH 


d 9c4?ft) “f” 


lflp 

2 


(9) 


3 T y BGJIHHHHy H IlpHHHMaiOT 33 MaKCHMaJIbHblH npo6er Rm * ® 

ycjJOBHHx ;iaHH-oro npaKTHKyMa ajih onpeAejieHHH Rm A ocTaxoH- 
HO B 0 CnaJIb 30 BaTbCH C^OpMyAOH: 
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Rm— d»<M>= 1.03- (dju+z) Mr/cM* (10), 

t3k xax nonpaBKa Ha caMonorAomeHHe npaxTHHecxH He BAHHeT 
Ha pesy^bTaT. 

OnHcaHHbifi MeTOA HMeeT cJiejiyiomHH HeAocTaTox. Tax xax 
hhcjio ajiexTpoHOB e axeprHefi, 6 ah3xoS x MaxcxMaAbHoft, weBe- 
jthko (cm. phc. 31), a 4 * oh cver^HKa Bcer^a oocraBAHeT 33MCT- 
Hyio BeJiHHHHy, to MecTo nepeceneHHH xpHBofi norviomeHHH c 
ypoBHeM tpona (xoHeit) TpyAHo ycTaHOBHTb c Go-tmlioh tohho- 
CTbK). KjpoMe Toro, A3>xe npn noAHOM norAomeHHH 6eTa-H3Ayne- 
hhh cxopocTb cneTa oxasbiBaeTca HecxoAbxo GoAbiue, neM <J>oh 
cqeTHHxa, h xpHBaa tnorAomeHHH ®oo6me He xacaerca ropH30H- 
TajibHofi npHMoft , a hact iiohth JiapaAAeAbHo efl. 3 to Bbi3bi- 
BaercH btophhhum peHTreHosc kh m (TopM03HhiM) h 3 A yneHHeM, 
B03HHxax)mHM b norAOTHTeAe noA AeftcTBHeM fiucTpux 6eia- 
nacTHu. ilosTOMy npH onpeAejieHHH TojimHHbi d M , norAomax)mefi 
Bee oera-H3^yKeHHe, mowho AonycTHTh npoHSBOAbHyx) ouindxy. 

B HacTOHmefi paSore pexoMeHAyercn, nocAeAooaTeAbHo yBe- 
AHHHBaH HHCJIO 3AK)MHHHeBblX 'nAaCTHHOX, CHHM3Tb XpHByK) IIO- 
rjiomeHHH ao Tex nop, noxa He CyAyT noAyneHbi tph noBTopaio- 
iahxch pe3y^bTaTa (b npeAejiax CTaTH'CTHHecxHx ouihOox), t. e. 
noxa He HacrynHT xojiedaHHe perHCTpHpyeMoft cxopocth cneTa 
oxqao HexoToporo nocTOHHHoro 3HaneHHH. riocxoJihxy b xoAe 
paooTbi cxopocTb cneTa ofibiHHo yMeHbiuaeTCH «a 2 — 3 nop«Axa 
HceAaTeAbHo nocTpoHTb abb rpa(})HKa N = f(d), h 30 6 p 33 hb Ha 
BTopoM igpa<j)Hxe ro/ibxo xoxeu xpHBofl b (kwiee xpynHOM Mac- 
iMTaoe. no BTopoMy rpa(pHxy h onpeAeAHeicH toauihh 3 d M . 
Ecah 'no rpa<pHxy TpyAHO Haft™ 3Ty BeAHHHHy, to mohcho npH- 
HHTb ee xax adcuHCcy BTopoft tohxh h 3 Tpex nooTopjnoiUHxcH 
3xcnepHMeHTaAbHbix To*iex. 

Ot HafiAeHHoro no 4>opMyAe (10) 3HaneHHn R„ nepexoAHT 
k MaKCHMajibHoft SHeprHH E m 6 eTa-cneKTpa, Bocnojib 30 BaBiiiHCb 
( P°P M y^ aMH ( 4 ), ( 5 ) hjih ( 6 ) hjih rpa(J)HKoM, npHBeAeHHHM Ha 
Phc. 37. 

Ho ’BeJIHHHHe E m MOHCHO HjieHTH(J)HUHpOBaTb HeH3BeCTHblfl 
H 30 TOIT, HOJIb3yHCb Ta6jIHUefi H30TOI1OB. npH HACHTHCj) HK3 UHH 
H30T0na peKOMeHAyeTCH aonojiHHTejibHO no nepBOMy (ofimeMy) 
3KcnepHMeHTajibHOMy rpac})HKy onpeaeJiHTb TOJiiUHHy nodiynorjio- 
meHHH dv, . 3ia BejiHHHHa Haxo^HTCH HenocpeflCTBeHHo Kaic toji- 
mHHa iiprjionf Te ji h , cHH^ajoiuaH Hawa^bHyio cxopocTb cneia 
B^Boe. 

3 HaneHHe h d*/* BoaMOHcnocTb Ha 3 Batb Hccjie^ye- 
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MbIH paAHOaKTHBHblft H 30 T 0 n, HTO H HBJI5IGTCH KOHeHHOH UeJIblO 
A aHHofi paSoTbi. 

B 3aKAK)HeHHe Heo5xoAHMo ynoMjmyTb o Apyrnx MCTOAax 
onpeAeAeHHH MaKCHMaAbHoft SHeprHH Seia-cneKTpa, HcrroAb3yK>' 
luhx s4)(})eKT no'rAomeHHH 6eTa-H3AyneHHH b BemecjBe. 

KorAa 6 eia’pacnaa con p ob o>k a a eT ch 3 HaHHfeAbHbiM <J)ohom 

nOCTOpOHHHX H 3 AyHeHHH (XK6CTK0r0 6eTa- HAH raMMa-H3AyneHHH) 
hah, ecAH xapaKTep paSoTbi AonycKaeT npHMeHeHne AHUib CAa- 
6bix H'Ctohhhkob 6 eTa-nacTHu, MeroA noAHoro norjiomeHWH He 
AaeT bo3mo>khocth noAyHHTb HaAe>KHbie pe3yAbTaTbi. 

C OCO'fiOH OCT 0 p'0>K H OCT bK) CAeAyCT OTHOCHTbCH K HaAHHHK) 
b npenapaTe raMMa-H3AyHeHHH. HocJieAHee, b oTAHHHe ot HaTy- 
paAbHoro tj)OHa, ne AaeT HeH3M6HHO0 3arpy3KH eneTHHKa Ha npo- 
THHceHHH 1 Bcero onbiTa chhthh kphboh noTAOiueHHH. CHanaAa pe- 
rHCTpnpyeMbiH raMMa-4)0H BoapacTaeT, TiOKa noAHan TOAiUHHa 
riorAOTHTeAH ne AOCTHraer BeAHHHHbi Jipofiera KOMnTOH-SAexT- 
po»HOB, saTeM ocTaeTcn nocTOHHHbiM hah AaxKe y6biBaeT, ccah 
MATKan raMMa-KOMnoHeHTa ncnbiTbiBaeT 3aMeT.Hoe norAomeHHe 
b e/ioe BemecTBa. Bmcokhh ypoBeHb raMMa-4)OHa MacKHpyeT ko- 
HeHHbift ynacTOK kphboh norAomeHHH SeTa-naeTHu, © peayAbTaTe 
nero noAynaiOTCH cHAbHo 3 aHH>KeHHbie 3HaneHHH npo6eroB. 

^ToSbi ycTpaHHTb yKa3aHHbie 3 HTpyAHeHHH noAb3yioTCfl 
cpaBHHTeAbHbiM MeTOAOM, no3BOAHK)inHM Bbipa>KaTb Tipotfer 6e- 
Ta-qacTHu ak>6oto paAHoaKTHBHoro BemecTBa nepe3 BeAHHHHy 
npo6era era ha a p th oro 6eTa-H3AyHaTeAH h onepHpoBaTb npeHMy- 
LAecTBeHo 00 cpeAHHMH ynacTKaMH kphbbix norAomeHHH. 

B cpaBHHTeAbHOM MeroAe O'Hsepa [ 3 ] kphbhh norAomeHHH 
HeH3BeCTHOro H3AyHaTeAH CpaBHHBaeTCA C KPHBOH nOrAOmeHHH 
CTSHAapTa, KOTOpblM MOHCeT CAyHCHTb AJ 060 H HHCTblH 6eTa-H3Ay- 
naTeAb, oSAaAaiomHH npocTbiM 6eTa-*H3AyneHHeM h HopMaAbHofi 
cj>opMOH cneKTpa. MeTOA On3epa AaeT B03M0HCH0CTb onpeAeAHTb 
MaKCHMaAbHyio SHeprHio 6 eTa-HacTHu -c 6 oAee bmcokoh tohho- 
CTbK), HeM M0TOA nOAHOTO IIOrAOmeHH'H. OAHaKO B AaHHOM pyKO- 
BOACTBe MbI He HMeeM B03M0HCH0CTH OCTaHaBAHBaTbCA Ha 3 TOM 
MeTOAe Tan a<e, KaK h Ha MeTOAe XapAen h XaAbAeHa [ 4 ], hc- 
noAb 3 yiomeM aah onpeAeAeHHH E M H'aqaAbHbiH ynacTOK kphboh 
norAomeHHH, no a ys m n h p h h ec ko M' MeTOAe BAOHAepa h UyHTH 
[ 5 ] H Ap. 

HecMOTpn Ha yKa3aHHbie HeAOCTHTKH paccMOTpeHHoro MeTO- 
Aa noAHoro norAomeHHH, oh ocTaeTcn HaHSoAee npocTbiM h 
npaKTHHeCKH npHrOAHbIM AAH OUeHKH BeAHHHHbl E m b HCCAeAO- 
B3HHHX, CBA3aHHbIX C npHMeHCHHeM 6eTa-H3AyHai01HHX paAHOH30- 

TOnOB. . 
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npMHaAJie)KHOCTH: 

1. ycTaHOBKa B-2, cexyHAOMep. 

2. TopuOBblfi CMeTMHK T-25- BOJI B CBHHUOBOM AOMHKe. 

3. CTOJiHK-noACTaBKa aah npenapaTOB h norjiOTHTejieH. 

4. BeTa-paAHoaKTHBHbiii npenapaT na cAio^e b ruieKCHr/iacoBOH KacceTe 

5. STajioH U 238 . 

6. Ha6op ajiiOMHHHeBbix norAOTHTeAefi toaiahhoh ^0,1 mm. 

7. XaCAHUbi Aorapn^MOB, Ta6AHU.br e~ x h e x , TaS/mua H30TonoB. 

8. MHAAHMeTpoBan 6yMara, AeKaAo, AHHeAxa. 

ynpaofCHenue 1 

OnpeAejietiHe MaKcHMajibHofi aHeprHM 6eTa-cneKTpa paAHoaKTHB- 
hofo H30Tona mctoaom noJiHoro norjiomeHHH 

FlocJie nporpesa ycTaHOBKH B-2 npoBepniOT npaBHJibHOCTb 
AeflcTBHH nepecAeTHoro npaSopa b TeqeHne 1 mhhyth. 3aTeM H3- 
MepHIOT 3THJI0H H CpaBHHBaiOT pe3yjIbTaTbI H3MepeHHH € ASHHbl- 
mh 'npeAbiaymnx 3aMepoB. Ecjih cxopocTb cqeTa npn H 3 M 6 peHHH 
3TajioHa oTjiHAaeTCH 6ojiee, qeM Ha 3D 3T ot cpeAHero apH(j)MeTH- 
HeCKOrO H3 BCex nOKa3aHHH, TO Heo6xOAHMO B'HOBb CHHTb CHGTHylO 
xapaKTepncTHKy cqeTqiiKa T-25-BOJ1, BbiSparb onTHMajibHoe pa- 
ooq ee HanpHHceHHe pi cHOBa H3MepHTb STajioH. B cjiyqae He- 
yAOBjieTBopHTejibHOH xapaKTepncTHKH (HCHe3HOBeHHe ruiaTo, 
6ojibuioH 'HaKJioH njiaio h t. n.) cqeTHHK cJieAyeT 3aMeHRTb. 

Flocjie KOHTpojiH pe>KHMa pa-SoTbi cnemHKa npncTynaiOT k 
H 3Me'peHHio (J) 0 'Ha. B ynpaxHeHKH rpeSyeTCH onpeAejiHTb cjxm co 
CT aTHCTHHecK'OH TOTHOCTbio He xy>Ke 4°/o (-6^ =0,04). Mhcjio hm- 
nyjiMOB, KOTopoe npn 3 tom oneAyeT -HaSpaTb, onpeAeJineTCH (jjop- 

Myjiofi 11^=— L- (cm. pafioTy J\Ts> 7). 

0(j) 

Kaccery c p a a ho a kt h b h bi m npenapaTOM ycraHaBjiHBaiOT Ha 

O-K). n03H-UHK) H H3MepHK)T CKOpOCTb CHCTa fieTa-HaCTHlI, B OTCyT- 
ctbhh norjioTHTejiH, nojib3yHCb KpaTHocTbio- nepecTCTa ft = 64. JXjih 
ycneuiHoro BbinojiHeHHH pa6ora HaqajibHan cxopocTb cqeTa 
AOA>KHa cocTaBJiHTb He MeHee 8000 umtiImuh . 

noMeman 3aieM ajuoMHHneByio (Jjojibry MeacAy np-enapaTOM 
H CqeTHHKOM Ha 1 -K) HAH 2-IO IT03HUHH, <BHOBb H3MepHK)T CKOpOCTb 
cqeTa. ripoAOJiacaioT yBejinqHBaTb tbkhm >Ke cnocofioM caoh no- 
rjiOTHTejiH ao Tex nop, noxa He nip e k p a t h tc h on a a CKopocTH cqe- 
Ta HMny./ibcoB. Ho Mepe norAomeHHH H3AyqeHHH AJiHTeAbi-iocTb 
H3MepeH'HH AOJDKH3 B03paCTaTb C TeM, qT 06 bI o6m.ee qHCAO hm- 
nyAbcoB, saperHCTpnpoBaHHoe b TeqeHne oTAejibHoro H3MepeHHH, 
cocTa'BAHAo He MeHee 1000 (sto o6eoneqHBaeT CTaTHCTHqecKyio 
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TGHIIOCTb 3^/o) . IlpH 3T0M, OAHaKO, Bp6MH Ka>KAOrO H3MCp6HHff 

hc aoji>kho 6biTb MeHee 1 h 6oJiee 20 MHHyT. 

llpn pacHGTe TOJimHHbi norjioTHTe^H cjieAyeT B0cnojib3OBaTbCH 

cooTHOiueimeM d“ g (mt/cm 2 ) , TAe m — Macca oahoh ajuoMHHHeBon 

iuiacTHHKH, a S — ee imiomaAb. OpueHTHpoBonHO, TOJimnna k axc- 
Aoro (J)HJibT-pa cocTaBJineT d ~26 Mr/cM 2 . OOmyio TOJimHuy norvio- 
TMTCJIH HaXOAHT CyMMHpOBaHHCM TOJim-HH Bcex TIJiaCTHHOK. Kax 
yKa3biBajiocb Bbime, >xe,iaTejibHo npOBecTH H3MepeHHH ao nojiyne- 
hhh Tpex noBTOpHiomHXCH (b npeAeJiax tomhocth HBMepeHHH) pe- 

3yjIbTaTOB. 

3HaqeHHH perHCTpnpyeMbix cKopociefi cqeia aieayeT ncnpa- 
BHTb JiHUib na MepTBoe BpeMH, a BbWHTaHHe ^ona ne nponsBO- 
AHTb. 

Pe 3 yjibTaTbi H 3 MepeHHH h pacneTOB cboaht b Taojiimy 2. 

TatfjiHua 2 

OnpeAeJieHHe cjioa nojiHoro norjiomeHHH d M GeTa-nacTHu b ajiiOMHHHH 


YcTaHOBKa B -2 Ns ,TopuoBtiii cMexmiK T- 25 -BOJI 

V p = BOJibT. 64 d CT =- .... mp/cm 2 . 

n 03 HUHH N° N(J) — UMn/MUH. 
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Tojimmiu nojiHoro norJiomeiuiH d M = mp/cm 2 . 

MaKciiMa.nbHbiH npoGer P-U3JiyMemiH R M = . . . . mp/cm 2 . 

MaKciiMajibHaH 3HepriiH P-cneKTpa E M = • • 

'FoAimnia noJiyiiopJiomoHiui d, /a = * * * . mt/cm 2 . 

MA(.MiTmJ)uunpoBaHHbiH paAnonaoTOii . 


no a a h h bi m TaOjiHUbi 2 ny>KHo ; nocTpOHTb ab 3 rpacpHKa 
N HCnp =f(d A . 1 ): nepBbifl hs hhx H 3o6pa*aeT bck> KpHByio no* 
rAomeiiHA (ot Hanajia ao KOHua), Btopon — KonenHyio nacTb 
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KpHBoft. Ha rpa<J>.HKax npoBOAHT rop3HOHTa.abHbie npaMwe otbc- 

=/5° SHM *°" a N ** n ° Bropo ^ onpe^X, 

BejiOTHHa d M , a 3aie M no 4>op M yjie (10) — MaKCHMajibHbift npo- 

”1 Km ‘ B 3aBH< ^ fMOCTH or BejiHTOHH R m HaxonHT E„ ,no co- 

Z^ C P T n T mHM *Wmi« W «« (5)- no nepBOMy rpa^HKy 

d,/2 ‘ noJII »3yHCb nananb 

HbIM ywaCTKOM KpHBOfl. 

rm™™'','";,* 1 ' 1 * 1 ' no^yweHHtie peayaibraTbi H BociMPb- 

P«ko« 

yKaaaHHa: 

. , 9 Q n P H nOJIb3 OBaHHH <J) 0 P MyJIOft ( 10 ) yW€CTb. WTO Z = d CT + 

' X B03 4 * We X B03 £ — 3,0 CM £JIH 6-ft IT03HUHH. 

= ] „i 92 + O' 79^1 „d 5) M T HO npe06pa3OBaTfa B BHAy lgE M = 
p g 0,7251gR ) 1 ’ yA06Ho.\iy BblWHCJieHHH. 3^ecb xaioKe 

*'m BbipajKeHo b t/cm 2 , a E M b mbs. 

ynpaoKnenue 2 
3aaawa 

n PH onpe^eneHHH MaxcHMajibHofo npoCera ‘fiera-wacTHu hc • 
= 660 M“™M P - aaHMK ™ BH0r0 " 30T0na R » = 

r. a ,!^ afiTH MaKCHMaJ,tH yio PHeprwo OeTa-cneKTpa E„ AaHHoro 

Sera * BU ™ CJIHTb 80 CKonbKo pas ocjiaSjiaex naHHoe 

oe T a-H3JiyweHHe cxeKJiHHHaH nnacTHHKa tojiuiwhoh b 1 mm 
yKa 3 aHHn: 

1. nJIOTHOCTb CTeKna B3HXb paiBHOfi 2,5 t/cm*. 

„„ 2 - T «y nonoBHHHoro norjiomeHHH 6eTa-wacTHu onoeae- 
JiHTb npudnHJKeHHo no rpa<j)HKy Ha pHc. 33 (crp. 28). 

Oreer: *=b 16 pa 3 . 

JIHTEPATyPA 

MeT °3 la A P H a;i H 0aK H HBHblX BB AHXfiTopoB>. THTT/l" MoaB*a? H 1956 eC r " e 0CH ° BbI 
pyKOBOflcTB 0 no PWHoxhmh^. Lm iV 1 * 'f^LZV, tw. 

CKdro £Sg££ JieX^K- 
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P A D O T A JVs II 

CAMOOCJ1AEJ1EHHE EETA-H3JiyHEHHfl B OEPA 3 U,E. 
OEPATHOE PACCEJIHHE BETA-H3Jiy4EHHfl 
OT n0flJ10>KKH OEPA3U.A 

B paSoTe H3ynaiOTCH ABa sterna, cymecTBeHHo bahhjoihhx 
H a pe3yvibTaTbi H3MepeHHH aKTH'BHOCTH uccJieayeMUx o6pa3u,OB: 
caMoocAaSneHHe 6eTa-H3nyneHHH b cAoe paAHoaKTHBHoro 06- 
pa3ua h ogpaTHoe pacceHHHe OeTa-qacTHu, ot noAJio*KH (boa- 
•ka 3akh) o6pa3ua. 


CaMoocjia6AeHHe 6eTa-H3jiyHeHHJi b odpa3ite 

n P H H3MepeHHH aKTHBHocTH SeTa-H3AyneHHH o6pa3n,OB npn- 
XOAHTCH yWHTbIB3Tb 3$(J)eKT CaMOOCAaSAeHHH, KOTOpblH 33KAIO- 
uaeTCH b tom, mo npH HcnoAb30B3HHH npenapaTOB HeKOTOpofl 
TOAUiHHbi ncnycKaeMbie paA»oH30TonoM SeTa-nacTHubi norAO- 
maiOTCH h pacceHBaiOTCH b TOAme caMoro npenapaia, He aoxoah 
AO ero noBepxHocTH. 

ripeAnOAOJKHM, mo MbI HMeeM HeCKOAbKO paAHOaKTHBHbIX 06- 
pa3UOB OAHHaKOBblX no nAOmaAH, HO paSAHHHblX no TOAlHHHe 
(b mt/cm 2 ) ; KpoMe Toro, AonyeTHM, hto paAnoaK.THBHbie aTOMH 
b o6pa3uax pacnpeAeAenbi paBHOMepno, a yAenbHaa ax- 
th b h o c t b Bcex o6pa3uoB (hhcao pacnaAOB b eAHHHny Bp&MeHH 
Ha 1 r BemecTBa) opa h ?a *e, 

Ha pnc. 38 H3o6pajxeHbi 6 Taxnx o6pa3U,OB, xajKAbin H 3 koto- 
pblx yCAOBHO pa36HT Ha CAOH OAHHaKOBOfi TOAUtHHbl. HyCTb .K8JK- 
Abiii Taxoft caoh nocbiAaeT b cTopoHy cneTHHxa OAHHaKOBoe hhcao 
nacTHU, 3a AaHHoe BpeMH — Ha pnc. 38 sto noxa3ano xpeMH cipcA- 
K3MH, HCXOAHIHHMH C X3>XAOrO CAOH. H3 nepBOTO H BTOpOTO CAOCB 
Ha cneTHHK nonanaiOT Bee nacTHUbi (6 cTpeAOK) ; H3 TpeTbero 
caoh nepe3 npenapaT npoxoAHT AHiub ABe Tpera HanpaBAeHHoro 
Ha cneTHHK 6eTa-H3AyneHHH— na pnc. 38 H 3 npenapaTa N® 3 bh- 
xoaht 8 CTpeAOK BMecTO 9; '■ieTBepTbiH no TOALUHHe npenapaT erne 
SoAbine norAomaeT 6eTa-nacTHUbi (npoxoJKAeHHe noxa3aHo lO-io 

r,l 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 



Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


crpe-riKaMH H3 12); H3 nflToro, uiecToro h nocjiepyiomHx cjioeB hh 
o^Ha qacrapa na cqeTHHK y>Ke He nonapaeT — cqeTMHK perHCTpn- 
pyeT pjiji 5-ro h 6-ro o6pa3u,oB to *e qnoio nacTHp, hto h ajih 
4-ro o6pa3ii,a. ZtajibHeftuiee yBejiHweHHe tojiiiwhu npenapaTa 3 a 
cneT HapamHBaHHH HOBbix c^oeB He MenaeT KapTHHbi — CKopocTb 

cweia ocTaeTca nocTHHHOH h onpepejifleTCH JiHuib papHoaKTHBHO- 

CTblO BepXHHX CJIOeB, CyMMapHaa TOJIiPHHa KOTOpbiX COOTBeTCT- 
ByeTBeJiHHHHe MaxcHMajibHoro npo6era p-qacTHitpaHHoro papno- 

H30Tona. 




6 


Phc. 38. CxeMa norjiomeimH H3JiyqeHna b caMOM o 6 pa 3 ue. 

Ha pHc. 39 rpacpHnecKH H3o6pa>KeHa 3Ta 3a®HCHM0CTb. Ha 
r0pH3OHTajIbHOfl OCH OTJlOJKeHbl TOJimHHbl o6pa3UOB / B Mr/cM 2 
(b ycJiOBHOM MacuiTa6e), a Ha och oppHHaT — cooTBeTCTByromne 
CKopocTH cneia J b hmh/mhh. B oTcyTCTBHH caMoocJiafiiieHHH 6e- 
T a - H3JI y H eH H H 3aBHCHMOCTb M«K,Hy CKOpOCTbK) CHeTa (3KTHBHO- 
•CTbio) h TOJimHHoft o6pa3pa pojnKHa 6biTb Bbipa>KeHa npHMoft, 
h6o o6man aKTHBHocTb nponoppHOHajibHa TOjimHHe papnoaKTHB- 
Horo o6pa3ua. Ha caMOM ;ie.ne H3MepeHHan CKopocTb cneia, Ha- 
HHH3H C IHeiKOTOpOH TOJUHHHbl 6yAeT MeHblHe OJKHflaeMOH, H 3Ta 
pa3HHua yBe^HHHBaeiea c poctom tojhuhhh npenapaTa (icpHBan 
ABB).^OTHomeHHe oppHHaTbi KaxAofi tomkh sKcnepHMeHTajibHOft 
KpHBOfi K COOTBeTCTByiOmefi OpflHHaTe npHMOii JIHHHH, nOKa3bI- 
Baiomee, nanaa pojih H3JiyneHHH perHCTpHpyeTCH npn paHHofi 
TOJiipHHe npenapaTa, Ha3biBaeTcn KoatpcpHuneHTOM c a m 0 - 
ocjia6jieHHH. 

OCJia6^eHHe HHTeHCHBHOCTH H3JiyHeHHH B BemeCTBe paflHO- 
aKTHBHoro npenapaTa HB^neTeH cjiojkhoh KOMSHHapHefi 3<jxj)eK- 
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tob caMopacceHHHH h caMonorjiomciiHH. KoocjAjMiuweHT ca'Mooc- 
jiagjieHHH (Menee ciporo ero Ha3biBaTb kos^^huhchtom caMono- 
rJi-ome'HHfl) onpcAe^ineTcn Ka-K othoiuchho ckopocth c L iera hctom- 
HHKa a3hhoh tojiiuhhh l k ckopocth cnera Henomomaiomero HO 
TOHHHKa. ECJIH 0603Ha4HTb COOTBeTCTByiOmHe C'KOpOCTH OieTa 
noejie BBejxeHHH nonpaBOK na MepTBOc spcMfl n (})oh nepe3 J H Jo, 
TO K03(f)(})HUHeHT CaMOOCJiafijieHHH 


( 1 ) 


BcJIH4HHa K03C})4)HUHeHTa caMOOCJia6jieHHH TIOMHMO TOJIUtfiHbl 
ripenapaxa 3aBiicHT TaioKe or cItomhofo no\icpa Maiepnajia ho 



PhC. 39 . SilBHCHMOCTb CKOpOCTH CMCT 3 OT 
TOJimiiHbT npenapaTa npH hoctohhuom 
y/uvibnoii aKTiiunocm (KpiiBan caMoc.'i;i 6 - 
jiomisi) . 

TOHHHKa H MaKCHMaJlbHOH OHCpiTIII 6CTa-4aCTHU. TOMHblH BHA 3S- 
BHCHMOCTII K (])(]) HUH Cilia S OT VXa3aHHbIX cjoaKTOpOB nOKa lie 
VCTailOB^eH, li 03T0MV yMCT caMOOCJiaGjieHIIH npH H3MepCH HH 
<1 KTIIBHOCTH o6p33UOB (b TCX *1 a JIX. -KOTAa 3T0 HCOSxOAHMO A^- 
JUlTb) AO JDK CM SbITb npGBCACH nVTCM OnblTHOTO OTIpCACJieHHH KO- 
3 (|) cj) h u h e h t a s aji n Ka./KAoro i-iay-qacMoro HaoTona b oTAejibHOCTH 

!I HMCIIHO B TOM BtTUCCTBO (cOCAHHL'HHH) , C KOTOpblM npCAnOJia- 
racTOJi pafioTBTb. 

SKcnepiiMeirrajibHoe onpeACJieiiHe nonpaBKH na caMoocjiafijie- 
ii hc upoBOAHTCH cnocoSoM, a h a a o r h h h bi m paccMOTpeHHOMy Bbime 
npHMepy. UpcnapaTbi pa3HOH tojiuihhu, HMeiomHe oAHy h tv >ko 
yAeAbHyK)' aKTHBHOCTb, mo>k;ho nojiyHHTb, nanpHMep, nyTeM oca>K- 
AeHHH H3 KpaTHbIX OO'bCMOB p a AHOPKTHBHOrO pacTBOpa. IlpH 
3T0M Hy>KHO C 06 jIK>AaTb yC/IOBHC, 4TOObI BCC OOPa3UbI HMeJIH 
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OAHHaKOByio njiomaflb h paBHOMepHoe pacnpeaejieHHe aKTHBHbix 
aTOMOB. K nojiyaeHHofi kphboh caMoocjiadjieHHH npoBojiaT Kaca- 
TejibHyio b HaaaJie Koop^HHaT (pnc. 39), no KOTopofl h HaxoflHT 
3HaneHHH Jo— HCTHHHoft ckopocth cneTa— ana Kaxnoft tojiiuhhh 
npenapaTa, a 3aieM h K03<f><i>HnHeHT s. 

PaccMaTpHBaa pnc. 39, mu bhahm, hto KpHByio caMoocjiafi/ie- 
hhh mojkho pa36nTb Ha 3 yaacTKa: OA, AB h BB. CooTBeTCTByio- 
mne sthm yaacTKaM KpHBoft npenapaiu ycnoBHo Ha3UBaioT 
TOMHMH, CpenHHMH H CeCKOHeaHO TOJICTHMH. 

Ha yaacTne OA (TOHKHe o6pa3uu) KpHBaa caMooc;ia6jieHHS 
KaK-6yflTo cjiHBaeTCH c npaMoft, cooTBeTCTBVioiixefl hcthhhoS 
aKTHBHocTH H, cjiefloBaTe^bHo, nonpaBKy Ha' caMoocJiagjieHHe 
MOKHo se yHHTbiBaTb (s= 1). OilHaKO, Ha caMOM nene, npn Ma- 
jiux TOjimHHax (l — 3 — 10% R m ) KpHBaa nneT HeCKojibKo Bbiuie 
npaMoft (3to He noxasaHo Ha pncyHKe), hto cooTBeTCTByeT yBe- 
jiHaeHHK) ckopocth caeia no cpaBHeHHK) c hcthhhum 3 HaaeHHeM 
(J> Jo) . 3T0T 3(j)(})eKT Ofi-bBCHfleTCH (|)OKyCHpyK)mHM neHCTBHeM 
MaTepHana o6pa3na, t. e. pacceaHHOM 6eTa-H3JiyaeHHa, npHBO- 
namHM ik yBejiHaeHHio ancjia aacTHn, HanpaBJieHHux b cropoHy 
caeTMHKa. H3-3a pacceaHHa 6eTa-H3JiyaeHHa b npenapaTe $opMa 
kpHBofi caMoocnafijieHHa CTaHOBHTca c.to>khoh h npaKTHaecKH 
3aTpyaHHTejibHo onpenenHTb HanpaBjieHHe KacaiejibHoft— Kaca- 
TejibHaa OKa3biBaeTca b to *e BpeMa h ceKymeft. ripn yBejmae- 
hhh tojiiuhhh npenapaTa 3(jx})eKT caMonoiviomeHHH nepenpuBaeT 
3<J)c}>eKT <J)OKycHpoBaHHa — KpHBaa HfleT HH*e npaMoft. 

YaacTOK OA xapaKTepeH ana npenapaTOB, TonmHua kotophx 
opneHTHpoBoaHo newHT b npenenax 0</< d Va . Ecjih paccMaT- 
P'HBaTb oaeHb tohkhc o6pa3uu (0</<0,2d Va ) , to 
b 3tom cnyaae, Kax npaBHao, nonpaBKH BBOflHTb He H,ywHO, 
Tax nan 3(|)4)eKTU pacceaHHa h caMonorviomeHHH Ha thkhx toji- 
uiHHax CKa3UBaioTca eme cna6o. OnnaKo, ec.in TpedyeTca bu- 
coKaa ToanocTb (<d°/o), to npeHefiperaTb caMoocnafijieHHeM 
M03KH0 JIHUIb npH l ~ 0,01di; a . 

YaacTOK AB KpHBoft caMoocjia6neHHa o6hhho fionee npOTH- 
JKeHHMH, aeM sto noKa3aHo na pnc. 39. 3 tb aacTb KpHBoft OTBe- 
aaeT caMononiomeHHK) b o6pa3iiax, Tojimnna KOTOpbix Haxo- 
AHTCH B IHHpOKOM HHTepBajie d. /a </<R M — c pe fl H H e O 6 p a 3- 

Hbi. nonpaBKy Ha caMonornomeHHe ana cpenHHX o6pa3UOB 
MokHo HafiTH no rpa4)HKy BuuieyKa3aHHHM cnocofioM. 

iJocTOBepHocTb rpa(f)HaecKoro onpeneneHHa KoatJxjwnHeHTa s 
h b stom cjiyaae orpaHHaHBaeTca rpyaHOCTHMH npH npoBeneHHH 
KacaTe^bHoft k kphboS caMoocJiafijieHHa. 

BbipawenHe ^wa K03(J)(J)HH;HeHTa caMoocnadneHHa Ha yaacTKe 
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A5 MO>KHO nOJiyMHTb H 3 TeOpeTHMeCKHX C 006 pa>KeiEHH, eCJIH HC- 
xoflHTb H3 3KcnoHeHUHajibHoro 3aKOHa nor^omeHHH deia-AyneH, 
KOTOpblfi OflHaKO BbinOAHfleTCH BeCbMa npH6^H3HTeJIbHO. 3Ta 4>op- 
Myjia (mh 3B,ecb onycKaeM ee bmboa) HMeet bha: 


J \—e~ itl 

Jo S * V-l 


( 2 ) 


.'^aecb p — MaccoBbiii K03cj)cj)nnneHT noiviomeHHfl aaHHoro 6eia- 
H3^yqeHHH (b CM*/Mr), a / — TOJimHHa npenapaTa (b Mr/cM J ). 
<!>opMy.ny (2) MOKiin nepenHcatb b bhap: 



0,693/ 1 z 



(2') 


r.ie dv, — To^mnna noAOBHHHoro norviomeHHH AaHnoro 6eTa-H3- 
jiyqeHHH. 3aMeTHM. hto 6yAeT dojiee cTporo, ec-nn ibmccto l 6paTb 
(14, KOTopan onpeAejiflercfl aHajioruMHo 2 3l ( )( ( ) (pa6oTa JSTs 9). Co- 

oTHoujeHHH (2) h ( 2 1 ) , BbiBeAeHHbie b npeAnojio>K6HHH cnpaBeA- 
jthbocth 3KcnoHeHU,naji bHoro 3aKOHa norjioiueHHa, He ynHTbi- 
nator TaK)Ke pacceaHHB 6eTa-H3AyneHHH b npenapaTe h noaTOMy 
HBAMIOTCH AHUIb TpyCblM npH6jlH>KeHHeM. Fl0Jlb30BaHHe 3 THMH 
(f)opMyjiaMH onpaBAaHO TOJibKO aah npenapaTOB ynasaHHOH to.i- 
lUHHbl (dy, </<R m ). 

HaKOHeu, aah decKOHewHo tojicthx o6 pa 3UOB, 
TOAlUHHa KOTOpblX HpeBOCXOAHT TOJIIHHHy MaKCHMajI bH0I"0 npo- 
6era tfeTa-wacTHu, /> R M , HacTynaeT «HacbimeHHe» (ynacTOK BB 
Ha KpHBOft puc. 39), T. e. CKOpOCTb CHeTa He 33BHCHT OT TOJlIUHHbl 
npcnapaia, J = J<x>. B stom caynae TpyAiHO tohho onpeaejiHTb no- 
npaBK,y na caMoocAa6AeHHe b OTAPAbno B3 htom o6pa3He. OflHa- 

KO npn OTlIOCHTLVIbHblX OnpeAeAPHHHX 3KTHBHOCTH, CCJI H cpaBHH- 
BaiOTCH ABa HCTOHHHK3, HMeiOmHe «6eCKOHeWHyiO» TOAIAHHy, no- 
npaBKa HaxoAHTCH cpaBHHTeAbHo jierKO. 

riycTb ai h a 2 — HCTHHHbie aKTHBHOCTH nepBoro h BToporo od- 
pa3UOB, Jj h J 2 — H3MepeHHbie ckopocth cneTa nocvie BBeAeHHH no- 
npa®0K Ha MepTBoe BpeMH h <})oh cnemHKa, l, « / 2 — tojiiuhhh 
b Mr/oM 2 cpaaHHBaeMbix odpa3uoB. TorAa, nocxoibKy aKTHBHOdb 
o6pa3ua nponopuHonaAbHa ero mnmHHe, OTHOureHHe skthbho- 
deft «6ecKOHewHo toacthx^ odpa3uoB BbipawaeTca cJieAyiomHM 
o6pa30M: 


n, J L /, 

Jj /j 


( 3 ) 
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Cjie.aoBaTe^bHO, ecAH 06a npenapaia HMeiOT oAHHaKOByio 

TOJIIUHHy, TO HX 3KTHBHOCTH OTHOCHTCH K3K COOTBeTCTByiOmHe CKO- 
pOCTH CHeTa H, Hao6opOT, npn OAHHaKOBbIX CKOpOCTHX CHeTa 
3KTHBH0CT.H npenapaTOB OTHOCHTCH KaK HX TOAIUHHbl. 

MeTO^ 6ecKOHeHHO toacthx o6pa3poB Hpe3BbinaHHo npocT h 
nosTOMy nacro npHMeHHeTCH npn cpaBHHTeAbHHx H3MepeHHHX 
3KTHBH0CTH npo6 B HCCAeAOBaHHHX C IipHMeHeHHeM MeneHblX 
aTOMOB. OAHaKO AAH a6C0AK>THbIX H3MepeHHH T3KOH MCTOA He 
TOAHTCH. 

HTaK, B 33BHCHMOCTH OT TOALUHHbl npenapaTOB nOAb3yiOTCH 
TeM HAH HHbIM CnOCOSOM BBeACHHH nonpaBKH Ha caMoocAaOne- 
HHe. 

O 6 bi m h o peKOMeHAyeTca b e c t h p a 6 o t y a h 6 o 

C OHeHb TOHKHM O 6 p a 3 U. a M H (/<0,2di/.), AAH 

KoTopbix moikho npene 6 pevb a^eKTaMH ca- 
MoocnafiAeHHH, jih 6 o c o6pa3uaMH, TOJimHHa ko- 
Topbix ABJiaeTCH « 6 ecKOHeqHo 6oJibuioft» (0>R M )- 
Ecah no ycAO'BHHM onbiTa o6pa3u,bi HMeiOT cpeAHtoio toaiuh- 
ny (d-/ 3 </<R M ), to nonpaBKa onpeAenneTCH no (JiopMyAe (2) 
hah nyTeM npeABapHTeAbnoro axcnepHMeHTa h nocTpoeHHH rpa- 
<j)HKa CaMOOCAia6AeHHH. 

IlonpaBKa Ha caMOocAadAeHHe ocoOchho cymecTBeHHa aah 
H 30TonoB, HenycKaromHX MHrxoe 6eTa-H3AyneHHe. Tan, aah C 14 

(di/ 3 =2,7 miVcm 2 ) ii pn / = 0,2d'/ 3 ~ 0,5 mt/cm 2 othohjchhc — y- 

coeiaBAHeT ~ 1,06 (no Aa HHbiM KOHKpeTHoro onbiTa), a npn 

1 — 4 mt/cm 2 y-=l,58. Ecah >kc no ycAOBHio onbiTa TpeSyeicn, 

M’roObi caMoocAaOAeHHe He npeBoexoAHAo l°/o ot ckopocth cne- 
Ta, to b cnynae C 14 m/imHHa npenapaTa He AOAiKHa npeBbiuiaTb 
25 mkt/cm 2 (t — 0,01 di, a ), t. e. o6pa3Ubi AOAJKHbi ObiTb npax- 

THHeCKH «HeBeCOMbIMH». 

Rjih HtecTKoro 6eTa-H3AyneHHH, nanpHMep P 32 , nonpaBKy Ha 
caMonorAomeHne mo>kho He npHHHMaTb bo BHHMaHHe BnnoTb ao 
toaihhh npenapaTOB nopnAKa 10 — 20 mt/cm 2 , AonycKaa npn stom 
ouj'H'fiKy b 4—6%. npn /= 1 mt/cm 2 nonpaBKa cocraBAHeT MeHee 
1% ot ckopocth cneTa. npHroTOBneHHe lamx npenapaTOB na 
npaKTHKe we npencTaBAHeT Tpyna. 

OTcrona hcho, hto aah xetTKoro 6era-H3ny«ieHHH yAoSnee 
n0Ab3OBaTbCH MCTOAOM «OMeHb TOHKHX o6pa3UOB», b TO BpeMH 
Kax MeTOA «6ecKOHexHo toacthx o6pa3UOB» hbxoaht npHMeHe- 
HHe aah H30TOHOB, oOAaAaiomHX 6eTa-H3AyneHHeM Manon 3Hep- 
thh. 
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II, iitiKonen, nonpaaKy na caMoooaSjieHiic boo- 6 me hc Hy>K- 
i i o BBOAHTb b cjiynae o^HHaKOBOH TO^miiHbi (b mt/cm 2 ) Bcex H3- 
MepneMbix o6pa3uoB, ecjiH penb hast o cpaBHeHHH hx aKTHBHo- 
CTen (OTHOCMTCJIbHbie K 3 MepeHHH). 3 t 0, OAHaKO, O'THOCHTCJI 
TOJibKo k npenapaTaM, coAep^amuM oahh h tot >Ke paAH0H30- 
TOn H H3Mep5ieMbIM B TOH<AeCTBeHHbIX yCJIOBHHX. OopMa 'KpHBOH 
CaMOOCJiaSjieHHH 3aBHCHT oT KOHKpeTHbIX YCJIOBHH H3MepeHHH — 
B33HM Horo pacno,no}KeHHH npenapaTa :h cneTMHKa, MaiepnaJia 
itoaaokkh ii t. a., n napyLueHHe CTaHAapTH3auHii ycaobhh b Te- 
l ICHHe H3MepCHHH BCCH CCpHH o6pa3UOB BJieMCT 3a CO‘6 oh pa3AH' 
MHO B BOAHMHHG Ca MOOCAa6jICHH5I. 

Ocofio b a > k h bi m flBMHCTCH y i icT nonpaBKH na caMoocAa6AeHHe 

Iipil Cpa BHH TOJIbHblX HBMCpOHHHX a KTHBHOCTM o6pa3U0B, COACH* 

>Kanuix pa 3 ,/niMHbic paAH0H30T0nbi, iianpHMep Sr 90 h Ca 45 , P 32 
ii S :;r> ii t. «n. HrHo i pHpo 3 aHHo sejKjx’KTa caMOOCAafi.aeHHH b sthx 
O. iVMaBX IipiIBOAHT K OIHllfioMHblM pCByAbTaiaM. 

PaOCMOTpilM MOCK-OJIbKO KOHKpOTHblX lipHMOpOB. 

/ f ptiMcp /. riycTb nccjie/tycMbm oGpaaeu (noMBa), coAcpxo- 
imiii P :l: \ b biiag cyxoii uaBCCKn Maccoii m— 2 r iioMemen Ha 
kpy r.iyio a/iiOMimncin io MaiucMKy ah a Mexpoivt 2 cm. CKopocTb 
cmcth oopama coeTaBJUirr J 1000 umu/muh . BbmHCJiHib no- 
li an kv 'ii a ca mouc.ihu, icnnc it unpoAo/mib mcTHimiyio cKopocTb 
CMcaa Jo (A.’in P’" npinimb \\ -0,006 cm 2 /mt) . 

Peii’emfo. OnpiyuvincM mnrnHHy o6pa3ua no cfiopMyjie 

/ ni , »;n‘ S i noma Ah oSpaaua. Tax Kai< S = :tr 2 =3,14 cm 2 , 

s 

0(}(}() Mr 

to /•- , 636 Mr/cM 2 . CjieAOBaxe^bHo, hmoom c.nvnaR 

3.14 cm- 

. : /<K,, n oopa3eu HB.iaeTca «cpc.THHM». Ec hi oTcyTCTByn 
K c i U’ p n m ch t a ji b h o ft rpalfmK caMoocJiafijieHHn, to Koa^cfmuHeiiT 
s onpcflOJifle.M no (JiopMyjie (2): 


J 1 —e 


1 — e - 1 - 22 1 — 0,022 0 , 978 . 


Jo 


|t/ 


3,82 


3,82 3,82 


0,256 


nonpar , ky ua caMnotYiao.'ieiine ii naxoauM iirnin- 
liyio ri'.oj’orn, cncia 


J,.= 


1000 . 
0.256' 


; 3906 iimhImiih. 


npuMcp 2. riycTb cpaBHiiBaioTca aKTHBiiocTH AByx npenapa- 
tob, oniiii ip Koropwx coAcp>KHT H3070n S 35 , a Apyrofi — P 32 . 
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06a npenapaTa npeACTaBAaioT co6oh ocaAKH no 0,1 r, paBHo- 
MepHo pacnpeAeACHHbie no nAomaAH 5 cm 2 . Hafim hcthhhoc 
OTHouieHne aKTHBHOCTen a3hhux npod, ecAH CKopocra cneTa 
COCTaBAHKJT: Js35=200 UMtt/MUH, Jp 3 2 s 500 UMnlMUH. 

ripHHHTb aah S 35 : d Vil =3 Mr/cM 2 ; R m =21 Mr/CM*; 
(i =0,230 cm 2 /mt; 

AAh P 32 : di.. =115 Mr/cM 2 ; R M =780 Mr/cM 2 ; 
0,006 cm 2 /mt. i 

100 

PcuieHH6. /Ijih o6ohx npenapaTOB /= — =20 Mr/cM*. B cAy- 

o 

4ae S 35 (3</<21 Mr/cM 2 ) npenapaT SBAHercH cpeAHHM, h hcthh- 
Haa cKopocTb cnera h3xoahtch no 4>opMyAe: 



\-e~v - 1 


= 200 


4,60 

1 _g— ».o0 


= 200 - 


4,60 

1 — 0,01 


200 


4,6 

0,99 


~ 200 • 4,65=930 umhImuh. 


Hah 6eTa-H3AyneHHa P 32 npenapaT HBAaeTca oaeHb tohkhm 
(/<0,2d./, ) h nonpaBKy mojkho He yaHTueaTb (c ■norpeuiHocTbio 
~6°/o). TaKHM o6pa30M, HCTHHHoe OTHouieHne aKTHBHOCTefl (cko- 
poereft cneTa) cocTaBAaeT: 


J oS» 

J 0 P 32 


930 

500' 


1 , 86 , 


b to BpeMa Kan OTHonieHne cKopociefi cneia 6ea ynera caMoocAao- 
AeHHa 6 hao paBHo 0,4, hto motao, HanpHMep, npuBecTH k oiiih- 
6owHOMy BbiBOAy o CTeneHH nocTynAeHHa 4>oc4>opa a cepbi b HCCAe- 
AyeMue oObeKtu. 


IIpuMep 3 . HMeiotca ABa o6pa3na, coAepacamne Ca 45 (d */ = 
— 5,5 mt/cm 2 ; p=0,13 om 2 /mt; R m =57 mt/cm 2 ). 

06pa3uu npeACTasAaioT co6ofl cpe3H H 3 kocthoh ncaHH nAo- 
maAbio 2,5 cm 2 h Maccofi mi =300 Mr h m 2 = 1200 Mr. OnpeAfiAHTb 
OTHocHTeAbHoe coAepwaHHe Ca 45 b npo6ax, ecaa: a) Ji=J*: 
6) Ji=6000 umh/muh, J2=500 umiiImuh. 


300 eH * C " °^P a3ua — 'fiecKOHeiHo TOACTbie, Tax xax 

120 h / 2 =-^=480 Mr/cM 2 h, CAeAOBaTeAbHo, 

BbMioAHaeTca ycAOBHe />R M . B stom CAyaae mojkho npoH3BecTH 
cpaBHeHHe aKTHBHOCTefl odpaauoB, noAbayacb cooTHonie- 
hhcm ( 3). 
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H/in y ci ob ii h a) : * "'i . . .. 

_ Jy h = ] i2 0 J_. 
a 2 ~J 2 ' k 480 4 

Rjw ycjioBHH 6): 

a t 6000 120 

a 2 “ 500 ’ 480 

PaccMOTpeHHbiH Bbiuie cnoco6 sKcnepHMeHTajibnoro onpeAc- 
.neHHH nonpaBKH Ha caMoocjiafijieH-He, KaK oTMenajiacb, HBJiaeTCH 
BecbMa npH^jiHHceHHbiM. Ecjih TpeSyeTCH frojiee tohho onpeAe- 
jiHTb nonpaBKy, najib3yiOTCH CJieAyiomHM npneMoM. ^ 

ripHroTOB.THioT cepnio npenapaTOB opHaKOBofi o 6 me h 
a K T H B H O C T H, HO pa3JIHHHOH TOJIIUHHbl. TaKHM o6pa- 
30 M, y^eJibHan aKTHBHOCTb npenapaTOB b stom cjiynae HBJiHeTcn 
BejiimHHOH nepeMeHHOH. 3 to AOCTHraeTCH, HanpHMep, nyieM 
OCa>KAeHHH H3 paCTBOpOB C OAHHaKOBbIM KOAHHCCTBOM paAHOaK- 
THBHOro H30TOna, HO pa3JIHHHbIM KOJIHHeCTBOM HOCHTeJIH. Pe3yjib- 
TaTbl H3MepeHHH 3THX HCTOHHIIKOB HOCJie BHeCeHHH COOTBCTCT- 
Byiomnx BonpaBOK na MeprBoe BpeMH h 4 )0H H3o6pa*aFOT b 
BHAe rpa(})HKa 3 aBHCHMOCTH cKopocra cneTa ot tojiihihhh npe- 
napaia. HcTHHuan CKopocTb cneia Jo (6e3 caMoocjiaSAeHHn) 
onpeAeAHeTCH sKCTpanoAHUHefi KpHBofl k nyjieBofi toaiuhhc 
npenapaia. Ha ocHOBe nojiyncHHbix AaKHbix ctpohtch HO-Bbift 

rpacJ)HK — 3aBHCHMO‘CTb KOB^cJJHUHeHTa OCAaSAeHHH ■j^" 0T T0J1 ’ 

minibi npenapaTOB. 



Phc. 40. 3aBHCHM0CTb K 03 (}) 4 )HUHeHTa caMOCJia6ae- 
hhh ot TOJimnHbi npenapaia (npenapaTbi hmgiot 
oAHnaKOByio o6myto aKTHBHOCTb, ho paanoe kojih 

qeCTBO HOCHTeJlfl). 
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no TaKOMy rpa<J)HKy (cm. pnc. 40 ) HenocpeACTBeHHo onpeAe- 
JiaeTCa nonpaBKa Ha caMoocjiaS.neHMe h 6ojiee tohho, a cm b nep- 
bom MCTOAe. npeHMymecTBo yKa 3 aHHoro Memna ocoOchho npo- 
HBJiaeTca ajih tohkhx npenapaTOB (0</<dy 3 ), Tan nan nojiyaeH- 
Haa KpHBaa b SToft oOjiacTH (o6hhho npn /~3— 10%' R M ) HMeeT 
omci:iHBO BbipaaceHHbiH MaKCHMyM, o 6 yc;ioB;iennbi ft paccea- 
HHeM Sera-aacTHu b npenapaTe. 3 tot atpcpeKT 5bi;i 3 aMacKHpo- 
Ban b paHee p acc MOTpeHH om mctcac, hto cosAaaajio HeonipeAe- 
jieHHocxb npn onpeAejieHHH nonpaBKH b ashhom HHTepBajie 
TOJimHH. MeroA coocaxACHHa naorana c hochtcjicm AaeT toh- 
Hbie pe3yjibraTbi npH h3jihhhh hcxoahofo H3orona aoct aTonnoft 
yaeji buoH aKTHBHocTH, mtq no3BOJiH€T npHroroBHTb nepBbift npe- 
napaT SecKOHenflo tohkhm H.npaBHJibHo npoBecra SKcrpanoJia- 

UHIO K HyjIlO. 

npCAJiaraeMoe ynpa*HeHHe 1 npeAycMaTpHBaeT jwuib Kane- 
CTBeHHoe o3HaKOMJieHHe c 3(J)(})eKTOM caMoocAadAeHHa 6eTa-H3- 
jiyaeHHH b cjiohx paAHoaKTH'BHoro o6pa3ua. 

OSpaTHoe pacceaHHe 6eTa-H3JiyHeHHa 

ot noAJiowKH o6pa3ua 

PaAHoaKTHBHbie npenapaTbi, noA^iex<aiu,He H 3 Me,peHHHM, h3fo- 
TaBJMBaioTca o6hhhojih6o b BHAe tohkhx cjiocb (oc3akob) , H3He- 
ceHHbix Ha 4 »HJibTpoBa.>ibHyK) OyMary, ajiioMHHHeByio hjih ctck- 



Phc. 41. HeKOTopue thiiu paflHoaKTHBHbix o6pa3uoB (BHeiuaii 
BHfl) h nojcTaBOK k hum. C.iesa BBepxy — cT0.inK-3Ta>KepKa mm 
o6pa3ii,OB, 
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.1 siimyto MamcuKH, .'ihCo, HanpRMep, b bhac naBecox H3MejibneH- 
noro pacTHTc.'ibHoro BemecTBa, riouBbi h t. n., KOTopwe noM.e- 
maKDTca b aauieMKH pa 3 Hbix thtiob, u,ejio 4 >aHOBbie naneTbi, i<ac- 
ccTbi H3 nJicKCHr.'iaca h flpyrHX MarepHa.MOB. HeKOTopbie thoh 
npenapaTOB h iioJaTHbkh k hum H3o6pa>KeHbi Ha puc. 41. B Jie 
bom BepxnoM yiviy pucyiiKa noKaaaH cTOJiHK- 3 Ta>KepKa JOfl 
oCpa3U0B, KOTOpbifi Hcno.ib 3 yeTC 5 i BO Bcex pa&oTax HacToauicro 
npaxTHKyMa. 

Pa3.nnHHe b to.iiuhhc p a jh o a kt h b h h x npenapaTOB, nax mm 
B biacHHJiH, cKa3biBaeTca Ha 3tJ)4)eKTe caMOOCJiadjieHHa. 

OKa3biBacTCH, uto HHC.TO (kTa-nacTHU, perHCTpHpyeMbix cnei- 
’I H KOM T3K>Ke BaBHCllT H OT nOAJIOJKKli, Ha KOTopyio Hailf- 
mi npcnapaT. ZieikTBHTe.nbHO, b pe3y.ribTaTe npoueccoB paccca- 
iihsi, ncKOTopa h AO.'HI fioTa-HaciHU, HcnycKacMbix b nanpau.ieimn 
IHU.T0/KKH, MOHU'T OTK.MOH HTbCH Co.ieC, MOM Ha 90° OT CBOCl'O 



d,M2/CM s Al 



Puc. 42 //. Cxcmh ofjpaTHO!';) 
pacmnnui Ccia-n:uyMCMiiia 
ot !io;uio>kkii. 


Phc. 42 6. 3aBHCH\iocTb o6paTnoro pac- 
ccnmisi ot mniUHHbi aJUOMHHHeBoii 

IIOAJIO>KKH, d = f (d) . 


nop.DonaqajibHoro ny th, t. c. no cymecTBy 0 Tpa>KaTt»CH oopaTHo 
a tom a mh no^io>KKH. 3 to npHBOAHT K HapyuieH-Hio H 3 DTponHoro 
paenpcAtvieHHfl 6cTa-H3.nyneHH5i no yr.xaM. B pe3y.ibTaTe o 6 pai- 
uoro pacceHHHn y b cji h n h b a exc h mhcjio 6era-nacTHU, BbinexaiomHX 
b cropoHy cnemHKa, a BMecie -c tcm yBeJiHMUBaeTCa h CKopocTb 
cMOTa HMnyvibCOB (cm. pnc. 42a). 

3i])(J)eKT oSparHoro pacceamiH 6eTa-H3JiyneHHH ot nowoxKH 
npenapa xa nccjiejxoBa.ncH pfljjoM aBxopoB. Pe3yJibxaTbi AaioT 
VniBHClIMOCXI) K 03 (j)(j)HUHeHTa oSpaXHOIX) paCCe»HHH OT TOJIlUHHbl 
(I » axoMHoro HOMepa Z nojuioacKH, MaKCHMajibHoft aneprHH 6 exa- 
cnexTpa E h t. ,t. ( njpHHGM no.a k o 3 $ (|) h u h e h t o m o 6 p a t- 
ti o r o pacceaHHsq noHRMaerca oTHouieHHe CKopocTH CHera 
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ot inpenapata c no/yio*Kofi J q k ckopocth cqera 6e 3 ncwwox- 
KH Jo. 

- 4 = 4 ^ <«> 

rjie AJo npHpameHHe ckopocth cqera b pe3yjibTaie oSparaoro 
paoceaHMH oeTa-qacTHu; otobhaho, qro q > 1. 

PaccMOTpHM, Kan 3aBHCHT K03(})(})HUHeHT oCpaTHoro paccen- 
HHH q OT a, Z H E. 3Ta 3aBHCHMOCTb H3o6pa2KCHa Ha PHC. 42 
O, e,a. 

KpHBue q = f (d mt/cm 2 ) npn nocTo»HHbix 3HaqeHH«x Z h E m 
(; pH'C. 42 0) noKaabiBaiOT, qio HHreHCHBHOCTb odpaTHo oTpaaceH- 
Horo H3JiyqeHHa yBejiHqHBaercH c to.tlli.hh oh iioajiojkkh h aocth- 
raeT HacHmeHHH npa TOJimmiax, paBHux npH6;iH3HTe./ibHo 

Km m axcH m a ji bH oro npofiera 6eia-qacTHij ® uoAvioHCKe. Ha 

pHCyHKe 3 TO HJUnOCTpHpyeTCH Kp.HBbIMH RJ IH 6eTa-H3.Ty qeHHH P 82 
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« Co 60 , noJiyqeH.HbiMH npH HSMepeHHH 66parnoro oTpaxtemiA or 
ajnoMHHHeBofi rroflJioHCKH. 

npH TOJIlUHHe nOAJIOJKeK, paBHOH CAO K) HaCbimeHHH, o 6 paT- 
Hoe pacceHHHe B03pacTaei c y® e jih n en h e m aroMHoro HOMepa Z 
BemecTBa noAAo^KH’. rio,MemaH noA odpasijoM, HaHeceHHbiM Ha 
TOHKyio o ( pra>HHHecKyio nJi-eHKy, hoa^ojkkh hs ajiiOMHHHH, mcah, 
cepeSpa, njiarHHbi, 'CBHHua h t. a., mm 3aMenaeM mohotohhog 
yBejinqeHiHe cKopocTH cneia. JXjih noRJiomeK m Ta^ejioro MaTe- 
pHajia k 03 cJ)(J)hhh eHT o 6 paTHoro paccenHHH q MOJKer npHHHMaTb 
3 HaqeHHH ao 2,0 h Aante 6 ojiee b CAynae 6 eia-H 3 AyqeHHH 6 oJib- 
UIOH ^KecTKOCTH. Phc. 42 6 HAAiocTpHpyeT 3aBHCHM0CTb q = f(Z) 
npn d>d Hac ajih cAyqaeB P 32 h €o 60 . 

EcJIH nOAJIOH^KOH CJiyJKHT He 3JieM6HTapiH0e BeuxeCTBO, to 
npHHHMaeTCH BO BHHMaHHe epeAHHH 3{})(j)eKTHBHbIH aTOMHblH HO- 
Mep nOAAOJKKH. yCTaHOBAeHO, HTO BepOHTHOCTb aKTa oSpaTHoro 
oTpa^eHHH nponopuHOHajibHa l/Z. rio3TOMy aah BbiHHc«/ieHHH 
qpeAHero 3$$ eK ™BHoro aTOMHoro HOMepa noAAo>KKH no otho- 
iiieHHK) k oSpamoMy pacceaHHio SeTa-nacmm oieAyeT npEMeHATb 
(j)opMyjiy: 



rAe rij — tocjio aTOMOB 3JieMeHTa c nopnAKOBbiM HOMepoM Zi b 
M. ojieKyjie iBemecTBa hgaaoxckh. 

Flpn HCCAeAOBaHHH 3 a B H C H M O'CT H q 0T MaiKCHMaJIbHOH 3HepTHH 
6eTa-cneKTpa HaSAioAaeTCH B03pacTaHHe q c poctom SHeprnH 
:npn6<riH3HTeJibHo ao E m =0,6 Mae, no-CAe nero q ocraeTcn npaKTH- 
qecKH nocTOHHHbiM (pnc. 42 s) . Taxon HHA3aBHCHM0CTH q = f(E M ) 
ofi'bncHHeTCH norAomeHneM oSpaTHo-pacceHHHoro H3AyHeHHfl no 
nyrn b cqemHK, KOTOpoe npeodAaAaeT aah SeTa-qacxnu MaAbix 
3He;pnnH. 

3cj)(})eKT ofipaxHoro paccem-inn HeoSxoAHMo ynnibiBaTb, KorAa 
no ycJioBHAM onbiTa npnxoAHTCH H3MepnTb ofipasubi, HaHecenHbie 
Ha pa3Hbie (no TOAnume hah no aroMHOMy HOMepy) noAAOHmi, 
a b cjiyna,e OAHHaKOBbix noAAO>KeK — ecAH cpaBHHBaioTCH aKTHB- 
HO'CTH o6pa3uoB, coAepJKamnx paaAHXHbie Haoronbi. 

3aMeTHM, mto K03(J)$HuneHT oSpaxHoro pacceaHHH yMenb- 
uiaeTcn, ccah B03paeraeT TOAmHHa npenapaxa /, Tan Kan oxpa- 
nceHHoe ot noAAoxvKH H3AyneHHe inorAomaercn b -CAoe caMoro 
o6pa3ua. npn />0,2 R M oxpa>KeHHe ot noAAo>KKii nepecTaeT cxa- 
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SbIBaTbCH H RJltt A OCTSTOTOO TOACTbIX UpenapaTOB MO>KeT He yntf- 
TblBaTbCH. 

ysejiHHeHHe cKopocTH eneia H3-3a oSpaxHoro paccenHHH sa- 
BH'CHT TaX>Ke II OT XOHXpeTHbIX yCAOBHH iH3MepeHHH, B HaCTHOCTH 
ot Te^ecHoro yrjia oxomxa cneTHHxa £2 (Tax xax oipa>KeHHoe 
H3JlyneHHe HeH30Tp0nH0) , OT TOAIH;HHbI OKOIHKa (CTeHKH) CHeTTO- 
xa h caosi B03Ayxa uemjiy npenapaxoM h cHemHXOM. h t. a. 

Tax™ ofipaaoM, mh bhahm, hto (|)aKTopbi oSparaoro paccen- 
hhh ot noAAOA<XH, caMoocJia6jieHHH b ofipasue, a Tax>Ke norjio- 
iueHHH 6eTa-H3JiyHeHHH na nyTH ot npenapaTa k cneTraxy xecHO 
CBHsaHbi Me>KAy co6oh, bjihhkdt Apyr Ha Apyra m, b cbok) one- 
peAb, saBH'CHT ot r e 0 m ef p h h e c xh x yCAOBHH onbiTa. yxa3aHHbie 
3 ! (j)(|)eKTbT, B 006 l.ue TOBOpfl, Iie./Ib3H pa-C'CMaTpHBaTb H30JlHp0BaHH0 
Apyr ot Apyra. JlooTOMy HapyureHne xoth 6bi oahoto H3 CTan- 
AapTHblX yCAOBHH HBMepeHiHH CepHH p a AH O a KTH B-H b( X o6pa3UOB 
(aaMeHa cHemiixa, H3MeHeHHe paccTOHHHH npenapaT-CHeTHHX, 
•HaJi’HHHe pa3AiiHHbix ino TOJimHHe npenapaTOB, HcnoAbsoBaHne 
HeoAHHaKOBbix noAAo^xex »h t. n.) TpeSyex BBeAeHHH Bcex Heo6- 
xoAHMbix nonpaBOK. 

B3a'HM0GBH3b ‘OOAbLHHH'CTBa $aXTOpOB, BAHHIOLAHX Ha CXO- 
pocTb 'cneTa, HBjiBexeH xax>Ke npHHHHOH, b c-HAy xoTopon oObinno 
He pexoMeHAyeTCH npH onpeAeJieHHH toh hah hiioh nonpaBXH 
nOAb30BaTbCH AHTepaTypHbIMH AaHHbIMH. HaHfiOAee AOCTOBep- 
HbiMH CAieAyeT cHHTaTb Te pesyAbTaTbi, xoxopbie ynHTbiBaiOT no- 
npaBXH, HaiiAeHHbie sxcnepHMeHTaAbHo b ashhux xoHxpexHbix 
ycAOBHHX ochob'HOto onbiTa. 

JJ/in sxcnepHMeHTaAbHoro onpeAeAeHHH xoacJj^HUHeHTa 
oSpaxHoro pacceHHHH q hbtotob a h excn oOpaaeu b BHAe tohxoto 
caoh, HaHeceHHoro na opraHHAecxyio HAeHxy hah Apyryio oneHb 
TOHxyio noAAon<xy H 3 BemecTBa c MaAbiM aTOMHbiM HOMepoM; 
HiiorAa jxjm stoh ueAH noAb 3 yiOTC 5 i tohxhmh (^1 mt/cm 2 ) njia- 
cTH'HxaMH cAiOAbi hah narrupocHofi SyMarn. AxTHBHocTb oSpaaua 
H 3 MepHeTCH B CTa H A a p TH bl X (AAH OCHOBHOro onbiTa) yeAOBHHX 
H 3 MepeHHH. GnaHaAa H 3 MepneTCH cxopocTb cneTa 6 e 3 noAAo>xxH, 
a 3 aTeM — -cxopocTb cneTa -c noAAOHixoH, piacnAOAceHHoii BnAOT- 
Hyio noA hctoahhkom. O mo men He iBTopon BeAHHHHbi x nepBOH 
AaeT xoo^^’HUHeHT oTpa^eHHn q. 

CAeAyeT HMem b BHAy, hto ecAH paccTOHHHe ot tohxoho npe- 
inapaTa na nAeHxe AO Ana AOM.nxa Meubnie 30 — 40 mm, to npn 
onpeAeAenHH nonpaBXH -hb oSpaTHoe pa-cceAHHe Mon<eT 6biTb ao- 
nymeHa cy uiecT b en Han omnOxa, 0 6 y c ao b a e h h a h oTpaAceHHqM 
OeTa-HaeTim ox ah^ ao m h k a hati noACxaBxn. 

64 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 



Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


ZUh h 3 otoitob c mhtkhm 6 eTa-H 3 AyqeHHeM (S 35 , *C 14 ) onpeAe- 
JieHHe nonpaBKH Ha oGpaTHoe pacceHHHe TpeGyeT ocoGo tohkoh 
MeTOAHKH H BbICOKOii CTaTHCTHHeCKOH TOMHOCTH. 

flBAeHHc o^paTHoro paccenHHH 6 era-H 3 AyHeHHH uinpoKo 
iicnojib 3 yeTCH Ha npaKTHKe, Hanpmviep npn onpeAeJieHHH toaiuh- 
hu pa3jiH i iHoro pOAa noKpbiTHft b MeiaAAyprHHecKofi, JiaKOKpa- 

COHHOH npO'MblLU.ieHHCOTH H Ap. OTpACJIHX HapOAHOro X03HH€TBa. 

n p h h a a Ji e jk ho ct h: 

1. YcTanOBKa B-2, ceKyHAOMep. 

2 . TopuoBbiii cneTHHK T-25-BOJI b cbhhuobom AOMHKe. 

3. CiojiHK-noACTaBKa aah npenapaTOB h OTpaxtaTeAefi. 

4. Ha6op ahctkob cjpiiAbTpoBaAbHOH GyMarn, npomiTaHHOii paanoaKTHB 
HblM paCTBOpOM (W 185 HAH Ca 45 ) . 

5. riAeKCHrAacoBan nacceTa c 3a>KHM um m koabhom aab KperuieHHfl o6paa- 
hob ii3 (jjiiAbTpoBaAbHoii GyMani. 

6. npenaparbi S 35 , Ca 45 , W l8r \ Tl 1204 , P 32 a a tohkoh cajoahhoh rioAAO>KKe 
3iaA0H U 238 . 

7. Ha6op aAioMHHHeBbix orpa>KaTeAeii (no 26 Mr/cw 2 ). 

8. ToACTbie noAAOXKKH H3 aAiOMHHHH, >KeAe3a, MeAH, CBHHua, nAeKUirAaca. 

9. MaAAHMeTpoBaH 6y\iara, AenaAO, AimefiKa. 

ynpaofCHenue 1 

Chhthc KpHBGii caMoocjiaGAeHHB 6eTa-H3JiyHeHHji 
upw nocTOBHHOH yaejibHOH aKTHBHOCTH npenapaTa 

llocju; ii3Me;peHHH sTajicma oiipeAeAHiox (|)oh c toh K&ccerofi, 
b KOTopyio GyAyT iioMemaTbCH oGpaanbi. 3aT6M Gepyr HaGop 
ahcthkob 4)HAbTpoBa.AbHOH GyMarn, npocymeHHbix nocAe HaHC- 
ceHHH ciaHAaprHoro o6*beMa paAMoaKTHBHoro pa-CTBopa BOAb- 
cppawa — 185 (hah KajibUHH — 45). ToAiUHHa AHcrna / b miYcm 2 

onpeACJIHeTCH K 3 K OTHOIIICHHG CTO MaCCbl K nAOmaAH. nepBblH 
caoh (ahctok) aKTHBHOH GyMaru sa>KHMaK)T b KacceTe npn no- 
MOIUH KOAbUa H BblGnpaiOT n 03 HUHK) C TaKHM paCHeTOM, HTOGbl 
CKOpOCTb CMCTa COCTaBAHAa OKOAO 1000 umu / muh . 

TpeGycrcH npoii3BecTH H3Me;peBHH CKopocTH chcts ot oAHoro, 
AByx, rpex h t. a. caocb hkthbiioh GyMarn. npoAOAHUireAbHocTb 
H3MCpeHHH OnpeACA5ieTCH yi'ADBHCM, HToGbl OIBHGKa npH perHCT- 
pauHH CKopocTH CMGTa npenapaTa bmgctc c (Jjohom cocraBAHAa 
ne Goacc 2%. H3McpeHH>i aaKaHHHBaiOT nocAe Toro, ksk GyAyT 
noAyHeHbi ABa — Tpn iiobtophioiuhxch pesyAbT.aTa, hto cBHAe- 
TeAbCTByer O AOCTH/KeHHH CAOH «6eCKOHeHHOH TOAlUHHbI». Pe- 
3VAbTa™ H3MepeHHH npeAcraBAHioT b BHAe raGAHUbi 1. 

5 6S 
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T a (5 j) h u a 1 

CaMoocjia&neHHe 6eTa-H3JiyieHHn b o6paauax pa3HOM tojiikhhu 
np« nocToflHHoft yae.ibHofl bkthbhocth 


ycTaHOBKa B-2 JV? CqerqHK T-25-BOJI /e— 64 

FIo 3HUHH Xs . . . N<j, = . . . . UMtl/MUH. H30TC>n . . . 


Hhcjio pa- 

AHOSKTHB- 

Hbix cJioep 

CyMijap- 
Haa toji- 
iUHHa npe 
napaTa 
l Mr/CM 2 

BpeMH 
H3Mepe- 
HHH 
t MUH . 

06mee 

HHCJIO 

HMny Jib- 

COB 

n UMn, 

CKOpOCTb 

cnera 

N 

UMtl/ MUH 

C yqeroM 
nonpaBKH Ha 
MepTBoe 
BpGMH 

| N Hcnp 

UMtl/MUH 

C VHCTOM 
(pOHH 

J-N Hcnp -N$ 

UMtl/MUH 

1 

2 

i 



1 




no flaHHMM rafiJiHUbi 1 erpoHT ripa^HK oasHCHMOCTH cKopo- 
cth cMeTa J ot cyMMapHofl TOJiiuHHbi npenapaia l. 

riojib3yHCb nojiyHeHHbiM rpatJwKOM, onpeaenHTb K03<}><}m- 

uneHT caMoocjiafi^eHHH s aah TOjimHHH /=0,25 R„. Ty ace bwih- 
qitHy pacc«iHTaTb npn noMoma $opMyjibi (2) hjih (2 1 ) h cpaBHHTb 
c nojiyqeitHbiM paHee pe3yjibTaTOM. 

ripa 3 tom yaoSho noJib30BaTbca Ta6«iHueft 2, Aaiouteft 3Ha- 

qeHHfl K09(J)4)Hm!eHTa s B 33BHCHMOCTH OT OTHOUieHHH -j-~ 

d >/. 

T a 6 ji h u a 2 



4>axTop caMoocaaCjieHHH s 6era-JiyieA a o6pa3ue 


j^( -i 

0,693 A 1—2 '!• 


.TOjimHHa cjioh oCpasua b Mr/cM 2 h di^— 


TcwimHHa nojiOBHHHoro ocna<5jieHHH p-nacTHu b Mr/cM 2 ajih aaHHoro H30Tona. 
rio^b30BaHHe AaHHbIMH Ta^JIHUH OnpaBAaHO npa BBinOAHeHHH yCJIOBHft 

d'l,<l<ku. 


W V. 

s 

i/d Vi 

s 

0,5 

0.845 

6,5 

0,267 

1.0 

0.721 

6,0 

0,237 

1.6 

0,621 

6,5 

0,220 

2.0 

0.540 

7,0 

0,206 

2.5 

0,476 

7,5 

0,192 

3.0 

0,421 

8,0 

0,180 

3.6 

0,376 

8,5 

0,169 

4.0 

0,339 

9,0 

0,169 

4.5 ! 

0,307 

9.5 

0,161 

5,0 

0,281 

10,0 

0,143 
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2. B Tex >Ke ycjioBnax H3MepHTb CKopocTb cqexa 6era-H3Jiy.- 
qeHHH P 32 c nojJio>KKaMH h 3 pasjiHqHHx MaTepnaJioB: Al, Fe, Cu, 

P>. M3MepHTb CKOpOCTb CMCTa C TOjTCTOH rui e kgh r ji aoo BOH nojj,- 
jiojkkoS. TojmxHHa Bcex nojvioJK.eK aoJiJKHa 6bm> SoJibuie oioa 
HacbimeHHH (d>d Hac ). ZlaHHbie obocth s TaSjrnuy (cm. xadjiH- 

py 4) . OnpeaejiHTb KoatjH^HirHeHT q, ripuHHB 3a Jo CKOpOCTb cqexa 
6 e 3 nojyiojKK'H. 

rioCTpO'HTb KpHByiO 3 a BHCH'MO'CTH K03C|x[)HHHCHTa o6paTHOrO 
pacoeaHiHH ot Maiepnajia nojyioiKKH, oTKJiapbiBaa no och a6c- 
U'HCc aTOMHbiH HOMep BemecTBa tkwiojkkh Z. no rpac|)H:Ky onpe- 

aeJIHTb epePHHH 3 cjj (}) S KTHB H bl ft aTOM.Hblft HOMep Z cp aneKCH- 

rJjaca. 

Ta6jiHua4 

3a8HCHM0CTb KoatJjtJmuHeHxa oOpaTHoro pacceHHHH ox Maiepnajia noflJiOHuui 
q=f(Z); npenapaT P 32 ; no3HUHH Ns 6. 



3. H3Mejp>HTb 'CKopocTb cueTa npenapaTOB S 35 , Ca 45 , W 185 , 
Tl 204 , P 32 6ee noAJioxceK h c n o aao >k.k a>M h h 3 TOJicnoro ajii0MHHH5i 
(d>d Hac ) . 

Pe3yjibraTbi M3MepeHHH npeACTaBHTb b bhac raSjmubi (cm. 
TafijlHUy 5). noCTpOHTh rpa(|>HK 3 aB'H CH M O'CTH K09$c})‘HUHeHTa 
ofipaTHoro pacceHHHH ot MaKCHMajibHoft sHepraa 6eTa-cneKTpa. 

VKa3anue\ K03(J)(})HUHeHT oSparaoro pacceHHHH q H'axoAHTCsi 
Kaj< oTHomeHHe CKopocra CBera c noAJiOECKofi k -cooTBeTCTByio- 
mefi CKOpocTH cneia 6es tioaao-jkkh ajih Ka>KAoro rooTona. 
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T a 6 ji h u a 5 


3aBMCHMOCTb K03tJ}(J)HUHeHTa oSpaTHOFO paCCeflHHB OT MaKCMMaJIbHOH SHepTHM 

6eTa-H3jiyqeHH$i 


(J - ' f ( E m ) ; d>dnac ; 
rio3Ri;iiM No 6 . N 4 , = 
o. I ! 


z= 13 (Al). 

. . UMnf MUH. 


p- \ HaJiHMiic 
H I 

g 

g § j nOflJIO>KKH 




o 

s 


K a; 

£ w i 





a: 

1 

•& 




a 

*5. 

1 



a 

a ; 

a 

2 ? 

a 

l 

0 . 




t= a ' 


§ 

s; 

Q. 

C 


s 

a 


u 

11 g 

cc 

c 


:£ 

-3 5S 


j 


Be3 no,a- 

* 


i S :i: ‘ 

0,169 

JIOJKKH 



C IIOB.JIO/KKOH 



1 


1 


Bea no#- 



! Ca 4b 

0,256 

JIO>KKH 



C nOHJIOJKKOHi 




i 

W 183 

0,430 

Be3 no^- 

JIO>KKH 


C no^jio>KKoii 


1 — 




Be3 non- 



1 T 1 204 

0,765 

JIO>KKH 



C IIOZUIOKKOHj 


1 


; P 3 2 

1,71 

Be3 non- 
JIOHCKH 


C IIOJIJ]0>KKOHj 


■ 

t- - 
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PABOTA 12 

H3MEPEHH5I MAJIbIX AKTHBHOCTEH nPH nOMOIUH 
rA30nP0T0HH0r0 CMEmHKA mnA COT-30-B4>JI 

MHHHMajIbHUe ypOBHH aKTHBHOCTH, H3MepHeMWe TOPUOBHM 
cieTHHKOM. B npaKTHKe HCCJieaoBairafi c njpHMeHeHHeM Merofla 
MeweHbix aTOMOB HepeflKo npHxojmTca HMeTb aejio c o6pa3iia.MH, 
coaepjKamHMH He6ojibiuoe KOjmnecTBO paaH0H3OTona. ITpa 
H3Mepe»HH aKTHBHOCTH 3THX o6pa3UOB Ha CHeTHOft yCT3H0BKe c 
TOpiIOBUM (HJIH UHJIHHflpHHeCKHM) CHCTHHKOM HaCTO nOJiynaiOT 
pe3y^bTaTbi, cpaBHHMue c ypOBHeM HaTypajibHoro <J)OHa cneT- 
HHKa hjih npeBocxoflHuiHe 4 >oh jiHUib b HecKOJibKo pas. 

HanpHMep, ecjin 4>oh caeTHHKa coeraBJiaeT 30 umix/muh , a 
cKOjpocTb cneTa npenapaTa BMecie c 4 >ohom N=50 umhImuh, to 
Taxoft npenapaT hbjihctch MaJioaKTHBHHM h jijih tohhoto H3Me- 
peHHH ero aKTHBHOCT H TpeS yeTCH flJJHTeJIbHOe BpeMH. riOJIb3yHCb 

(})0pMyji0H t= cm. paSoTy N° 7), HaftneM, hto Bpe- 

Nnp ^np 

mh, HeoOxoflHMoe Ana H3MepeHHH aKTHBHOCTH 3Toro npenapaTa 
C TOHHOCTbK) 5% (6 n p=0,05), COCTaBJIHeT 89 MHHyT. 

He roBopa yxe o tom, hto Tpyawo nosBOJiHTb ce6e Tanoft ne- 
pauHOHajibHbift pacxoji iBpeMenH, cjie^yeT TaKxe HMeTb b BH^y 
B03M0*Hbie Bap'HaUHH ypOBHH (J)OHa 3a CTOJIb npOAOJIJKHTejIbHOe 
BpeMH. Ilo3T0My npaKTHHeCKH H6B03M0JKH0 nOJiyHHTb JOCTaTOH- 
ho TonHue pe3yjibTaTH npn paOoTe c noflo6«HMH cJiaSoaKTHB- 
hhmm npenapaTaMH, ecjra He npHHHTb 'cneunajibHUx Mep juih no- 

BHUieHHH OfpCpCTKHBHOCTH peTHCTp aU'HH HCnyCKaCMOTO HMH H3Jiy- 
aeHHa. 

3a6eraa Bnepea (cm. pa6ory N° 13), npHMeM opneHTHpo- 
bohho, hto 3(J)$eKTHBH0CTb CHeTa Oera-HacTHu P 32 (XCeCTKOe 
H3JiyneHHe) ajih TopuoBoro cneTHHKa T-25-BOJI h HeKOToporo 
CTaHaapTHoro nojioateHHa npenapaTa (4-a nosHitna CTOJiHKa) 
cocTaBJiaeT <p=0,l. 3to 3H3HHT, hto ecjin cofleipjKauxHfi P 82 npe- 
napaT HMeeT aKTHBHocTb A = 1 MKKiopu, t. e. H3JiynaeT b npo- 
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dpaHCTBO No = 2,22 . 10 e nacTHU b MHHyTy, to H 3 MepaeMaa cko- 
pocTb cueTa cocTaBJiaei npn stom N = cpNo=2,22 • 10° umti/muh. 

Ecjih 3a hhjkhhh npeaea CKopocra chcth, KOTopyio mojkho 
.rocTOBepHo onpeaeJiHTb npa h'3M6pghhh 3Kthbhocth npenapaTOB 
MCTOflOM Topuosoro CMeTIHKa, n,pHHHTb BeJIHHHHy N m jn =3N^. 
to HCTpyaHo oueHHTb mhhhm ajibH bift ypoBeHb aKTHBHOCTH npena- 
paTa, xapaKTep'H3yK3iuHH qyBCTBHTeabHOCTb SToro MeToaa. Ana 
cjiytiaa, xoraa N(j)=30 umtiImuh, HMeeM N m jn := '90 umtiImuh, 
a nocne BbiBHTaHHfl 4>oHa noayuHM N n p min =60 umtiImuh. uo- 
aeJiHB Tenepb nocaeunjoio bcjihbhhy Ha 2,22.10 s , HaHaeM mhhh- 
MajibHyio aKTHBuocTb o6pa3ua, KOTopvK) mohcho onpeaeaHTb TOp- 
HOBblM CMeTBHKOM B 3 TUX VCaOBHHX: 

A min ~ 2,7 ■ 10“ 4 MKKtopu= 2,7.10- 50 Ktopu. 

Pacnoaaraa npenapam ojihkc k cueTHHKy h noJib3yacb cneT 
HHKHM'H C fiOJIbUIHM aMMCTpoM BXOUHOrO OKHa, MOJKHO yBeJIB 
MHTb 3(j) (j) CKTHBHOCTb CHeTa II TeM C3MHM ITOBblCHTb HyBCTBH- 
TCJIb'HOCTb MeToaa. C apvroli CTOpOHbl, uafl H30TOIIOB, XapaKTe- 
;pH3yK)mHXCH Maaoii sHepniefi oeTa-uacTHU (C 14 , S ® 5 h ap.), 3Ha- 
qeHHe A min cymecTBCHHo BoapacraeT ( BBHay Maaofi 3(J»4>eKTHB- 
HOCTH caeTa), hto orpaHHMHBaeT bo3MO>khocth MeToaa ropuo- 
Boro caeTqHKa. 

06bIHHO CBHTaiOT, 4TO npH nOMOLUH TOpUOBblX cHeTHHKOB c 
TOHKIIM OKHOM MOJKHO H3MepHTb MHHHMa.TbHble ypOBHH aKTHB- 
HOCTH nopaaKa 2.10" 10 — 10"® Ktopu b 33bhchmocth ot 3 HepniH 
6eTa- H3ayqe»HH. OaHano b paae cayaaeB TpeOyeTCH H 3 MepHTb 
fioaee flH3KHe ypoBHH 3kthbhocth h bto ocymecTBaaeTca npH 

nOMOIHH CHeTHIIKOB CneHHaabHOH KOHCTpyKUHH. 

r a 3 onpoTOMHbiH chcthhk COT-30-B4>JI. 3tot chcthhk ckoh- 
CT,pyHpoBan b BHOtJ)H3HqccKofi .TaoopaTopHH TCXA h npeaHa- 
3HaieH aaa lmiepeHHH waabix aKTHBiiocTeii b npenapaTax, 
HcnycKaiomux mhtkoc 6eTa- (Han aabtjia-) H3ayaeHHe. Cuer-niK 
COT-30-BO.fI II 03 B 0 JIMCT H3MepHTb ypOBHH aKTHBHOCTH HCCJIC- 
ayeMHX npo6 nopaana 10- 10 Ktopu. Tlpa 3Hepr«H 6eTa-H3ayqe- 
hhh 6oJiee 150 ksb chctihk aonycKaeT ii3MepeHHe aKTHBHOCTH 
2.10-“ Ktopu (0,74 pacnaaa b cexyHay). 

Taxan BbicoKaa qyBCTBHTeabHOCTb oObHCHHeTCH caeayioiuHMH 
OC 06 eHHOCTHMH KOHCTpyKUHH cueTTHKa: a) BXOaHOe OKHO CHeT- 
nHKa COT-30-BOJ1 «otkphto» aaa aaepHbix qacTHU, t. e. He 
HMeeT nperpaau, noraomaiomeS H3ayueHHa paauoaKTHBHbix aTO- 
mob; 6) reoMeTpHHecKHH (JiaKTop (ri == 0,4 — 0,45) aocTaTonno se- 
•riHK, Tax Kax npenapaT noMemaeTca HenocpeacTBeHHoy «Bxoaa» b 
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cqemHK — lanne KOHerpyKUHH HHor^a Ha3biBaioT «2n-cneT- 
w h k a m h», HMea b BHjiy perHcxpauHio qacTHU, o npeaejiax no- 
JioBHHbi non HO To Te.iecHoro yrjia Q=4rr, xoth btot Ten ec huh 
yron, hk npaBH.no, MeHee 2n; b) HajiHHHe CHeniHKa c Majiofl 
JJI’HHOH H'HTH (10 — 12 MM) H M3CCHBHaH CBHHUOBaH SaiUHTa 
ofiecne^HBaioT hh 3 kh 6 ypoBeHb <}>OHa (**12—15 umh / muh ), 3th 
oco6eHHocTH cneTHHKa COT-30-BOJ1 nosBonaiOT pentCTpHpo- 
BaTb He TojibKo >KecTKoe, ho h MHrKoe fiera-HSJiyHeHHe (a TaKHce 
ajibcj)a-H3JiyHeHHe) c bhcokoh 3(J)(})eKTHBHOCTbK) cneia <p. 



Phc. 43. BHenjHHM bha cneTHHKa COT-30-E<PJI. Buny- 
cKaeTca 3KcnepHMeHTajibH0-MexaHHHecK0H MacreDCKoii 
TCXA, 

BHeuiHHH cneTHHKa COT-30-BOJI npe^CTaBJiCH Ha 

pac. 43. Ha sSohhtobh a ocxe pa3MemaiOTCfl: 1 ) topuobhh cqeT- 
hhk cneuHajibHofi KOHCTpyKUHH, HMeK)m*Hfl oTK-pwToe okho h pa- 
SoTaiomHH b pe^HMe nenpepbiBHoro Tona ra30Bofl i cmoch — ra- 
3onpoTOHHbift c ve t h h k; 2) 6ajiji0H c rejiHeM, HMeiomiift 
pe^yKTop juin miaBHofi noaara ra3a © CMecHTejib; 3) cocy# 
Zlioapa, b iKOTopOM HaxoAHTCfl CMecHxejib — CTeKJiHHHan npofinp- 

Ka OCO'6ofi KOHCTpyKUHH, HailOJIHHeMafl CMOCbK) 3THJIOBOFO enHp- 
xa h AH 3THJioBoro 3(})Hpa b onpe^e^eHHOM cooraomeHHH. Baji- 
jioh, CMecHTejib h codcTBeHHo cqeiqHK coeAHHenbi nocjiMOBa- 
TCJIbHO pe8HHOBhIMH Tpy6KaMH. IloCpeACTBOM BblCOKOBOJIbTHOrO 
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Ka6eJiH cHeTMHK coeAHHHeiCH c nepec^eTHbiM npnoopoM (ycia- 

11 OBK'O'H 5 HJIH B-2). 

Ochobhoh 6jiok ycTaHOBKH COT-30-BOJI — ra3onpoTOMHbiM 
cqeTHHK H3o6pa^veH Ha nepe^HeM njiane pac. 43. Oh coctoht H3 
rpex ahckob: BepXHHH h hh^hhh h e n ojx b h >k h bi e ahckh — crajib- 
Hbie, cpejiHHH BpamaioiUHHCH ahck — H3 njieKcnrjiaca. 

B'BepxHeM pcKe ynpenAen Ha pe3b6e b ckbo3hom oTBep- 
CTHH TOpUOBblH CHeTHHK C OTKpbITbIM OKHOM — CTajIbHOH HHKeJIH- 
pOBaHHblH UHJlHH^p C 'BHyTpeHHHM AHaMeTpOM 30 MM -H BbICOTOM 
20 mm. CBepxy b uhjihhap BBepHyxa n t nacTMaccoBaH BTyJiKa, b 
KOTO pOH npw nOMOlUH raHKH KpenHTCH B blCOKOB 0 JI bT H bl ft npOBOA- 
Ahoaom cqeTHHKa -cjiy>KHT BOJib^paMOBan HHTb ^jihhoh 10 — 

12 mm, yKpen^eHHan b MeAnoft Tpy6oHKe, 3a>KaToft b bhcoko- 
BOJIbTHOM KOHTaKTe. KaK BCerAa, HHTb BHH3y OKaHHHBaeTCH 
creKJiHHHOH SycHHKOH. Ha BTyjiKy h a b h h hh b a eTc h npeAOxpanH- 
nvibHan njieKCHrJiacoBan KpbiuiKa. 

Ta3 nocrynaeT b cneTHHK nenpep w bho H3 cMecHiejin no pcan- 
hoboh Tpy6Ke qepe3 sxoAHoft uiryuep h BbixoAHT no KaHaBKe, Bbi- 
ioneHHOH b hhh^hgh creH'Ke BepxHero ahck a, nepe3 Apyroft inry- 
uep b BHXJionHyio npo6HpKy (BHAHa na nepeAHeM miaHe). 

B ueHTpe AHCKa HMeeicn OTBepcTHe, b kotopom npoxoAHT 
(|)HrypHbiH 6oJir, CKpenjiniomHH ®ce Tpn AHCKa npn6opa. Hhck 
liMGCT CCKTOpHblft Bbipe3 A^H VCTHHOBKH HaiHeHKH C H3MepHCMbIM 
oSpaauoM b JiyHKy cpeAHero AHCKa. Ha BepxHCM ancKe t3K>kc 
vKpenjien uneKKep ajih noAKJifoneHHH BbicoKOBOJibTHoro Ka6eAH; 
HITGKKGp COCAHHeH H 3 OJI H p OB a H H bl M HpOBOAOM C 3 HO AO M CHCTHH- 

Ka. Kopnyc cneTHHKa 3a3CMJiHeTCH BMecie c 3Kpa.H0M Ka6ejiH. 
TopuOBblH cneTHHK 33KpbIT CBHHUOBOH :3aiHHTOH B BHAC pa36op- 

noro iio,nyuiapa, o6pa3yiomero «aomhk» c tojiiahhoh ctchok 

5 cm. 

C p e a h h ft BpamaJouunflcH ahck npeACTaBJiHeT co6oft 
ctojihk aah o6pa3UOB h HMeeT 6 Kpyrjibix BbiToneK — JiyHOK rjiy- 
OnHoft 8 mm h AHaMeTpoM 30 mm Ka>KAan. B JiyHicn noonepeAHo 
IIOMCLUaiOTCH HaUJCHKH C paAHOaKTHBHbIMH 06 pa 3 U 3 MH. CpeA’ 
hhh ahck BpamacTCH BOKpyr och cj)HrypHoro Sojiia h hoaboaht 
o6pa3UbI HenocpCACTBCHHO nOA ‘CHGTHHK AAH H3MepeHHH HX ai\- 
thbhocth. KoTAa npuCop codpan, OAHa Jiynna HaxoAHTCH b ueHT- 
pe ceKTopHoro ®bipc3a, Apyraa — boa okhom icneTHHKa, a ociajib^ 
iibic ncTbipc — Mc>KAy hhmh. C6oxy nJieKCHr.nacoBbift ahck HMeex 

6 pyneK a^h no'Bopora h mctb jijihhcckhh (})HivcaTop noBopoTa na 
60°. n>oB c p x hoc r h BepxHero h cpeAHero ahckob rmaTc^biio npn- 
repTbi. Hah 6oAbmeft rapanTHH ot yienKH ra3a ! Heo6xoAHMo cMa- 
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3biBaTb noBepxHocTH jhckob BanyyMHoft cMaaKofl hah Ba3e;m- 
HOM. 

HhjKHHH CTajIbHOft JHCK HBJIHeTCH OriOPHblM H HMeeT 
Tp« hojkkh Ana KpemieHHft k o6meft noAcraBKe. B peHTpajibHoe 
OTBepcTHe HH*Hero AHCKa npoxoAHT (JjHrypHbiii 6om « KpenmcH 
€HH3y rafinoft. HhmchhA h BepxHHfl ahckh acecTKo cBH3aHbi Meat Ay 
cofioft m o6pa3yic>T noBepxHocTH, no kotopmm nepeMemaeTca 
cpeAHHfi ahck. 

CMecHTeJib npeACTaB.THer cofioft creKnawHyio npoCHpay, 
HanonHaeMyio cMecbio sthaobopo cnnpra n AHSTHJiosoro 3<J)Hpa b 
o6T>eMHOM oooTHoiueHHH 96% h 4% cooTBeTCTBeHiHO. CMecb a6co- 
AKJTHoro cnnpTa (hhctotm 99,6%) n aCcoAKmioro acjwpa b yxa- 
3a«HOM cooTHomeHHH 3apaHee npHTOTaBJiHBaerca b OTAeJibHOM 
cocyae. B npofiHpicy HanHBaeTca npaMepno 20 — 30 cm 8 cmcch. 

Hepe3 oTpocro'K, «a KOTOpwft HaaeBaeTca peaHHOBaa Tpyfina, 
b npofinpKy nocTynaeT H3 SajiAOHa reJinfl. TejiHft npoxoAHT no 
BHyTpeHHeft TpySxe cMecHTena h bhxoaht ny3HpbicaMH b Ha* 
pyacHbifl cocyA, coAepacamaft CMecb cnwpTa h acjxnpa. npoxoAa 
aepe3 cMecb, renHft ofioramaerca napaMn cnapra « atjmpa, nocne 
nepo yxe roTOBaa ra30Baa cMecb, coAepwamaa ocHOBHyio h 
racamyio KOMnoHeHru, nocrynaer no pe3HHOBofi Tpy6ne b npo- 
TonHbifl cveTHHK. B cMecHTe.ie noAAep*HBaerca nocToaHCTBO 
ypoBHH whakocth, KOTopaa aBTOMaTHqecKH nononHaeTca no ueH- 
TpajibHoft TpySne «3 Bepxnero 33KpHToro pe3epByapa. 

HtoSw o6ecnennTb nocToaHCTBO AaBneHna racamefi KOMno* 
HeHTw .b caeTMHKe, peKOMeHAyeica noAAepacHBaTb HeH3MeHHoft 
TeMnepaTypy CMecn, aah Hero CMecHTenbHyio npoCnpKy noMema- 
iot b cocyp XUoapa, nanojiHHB ero npeABapHTejibHo KycoHKaMH 
JibAa. OAHaxo npoTOHHHft chcthhk xoporno paSoTaeT a npn no- 
CTOHHHoft KOMHaTHofl TeMneparype CMecn. B stom cjiynae anuib 
B03pacTaeT naqajibHHft noTeHnnaji cneTa h CMemaeTca njiaro 
cneTHHKa ib CTopoHy SoJibiiiHx HanpaaceHHH. Amina « HaKJioH 
ruiaTO npji stom «e MeHaioTca. 

Cocyp flioapa co c^ecHTejieM noMemaeica b flHAKHApHHecKofi 
noAcraBKe. 

BajiaoH c rejiHeivt HMeeT eMKOdb 0,7 JiHTpa h paccHHTaH Ha 
AaBneHHe ao 150 aTM. PeKOMeHAyexca npHMeHHTb renHfi BbicoKofi 
ohhctkh (99,96%). JXjw naaBHofl perynapoBKH noAaHH ra3a b 
CHCTeMy tyiyjKHT peAyKTop, KOTopufl HaBHHHHBaerca na nrryuep 
6ajiAOHa. CHanana OTKpbiBaiOT sepxHuft xpaH CaJinoHa, a 3aTeM 
ocTopoacHo BpamaioT bhht penyKropa, noxa b cMecHTene He no- 
HBHTCH ny3UpbKH Ta3a (HeofiXOAHMO, KOHeHHO, OTKpbITb KpaHbl 
cMecHTena) . 
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FlpeaBapHTeJibHbiH npoayB npoTonHoro cneTMHKa ocymecT- 
BjiaeTCH npn cpaBiiHTeabHo 6oJibinofl ckopocth toio rejiHH ao 
Tex nop, noxa caeTHa.q ycxaHOBKa He HanHei perHCTpapoBaTb 
HMnyjibCbi, Bbi 3 BaHHbie H3ayneHHeM paanoaKTHBHoro o6pa3u,a. 
riowie 3Toro yMeHbmaiOT tok ra3a, aoGHBaacb npoxo>KaeHHH 5 — 

10 ny3bipbKOB b cexyHay b cMecHTeabHoft h BbixaonHofi npo5np- 
Kax. n p h HenpepbiBHOH paGoTe pacxoa ra3a cocTaBJiaeT oRoao 
1 jiHTpa b nac. 

Bbixaonnafl npoGHpita, yKpenaeHnaa Ha BepxHeM ancKe cnex- 
MHKa, cay>KHT avia koh T poan Toxa rasa nepe3 npoTOHHbiH cneT- 
mhk. OHa 3 anoJiHacTcn HanoaoBHHy sthjiobhm chhptom. llpoxo- 
an ny3bipbK3MH nepe3 jKHaxocTb, oTpaGoTaHHbiH ra3 BbixoaHT a 
oTBepcTHH b BepxHefi nacTH npoGnpxH. OxcyTCTBHe ny 3 HpbK 0 B 
ra3a cbh;ictc.t bcrny ct oil ero yTenxe, KOTopyx) Ht v o6xo;ui mo ycTpa- 
HHTb. 

yxaaceM neKOTopbie Texiiimecxidc aamibie n ycaoBiifl axcnaya- 
ramm cneTHHxa COT-30-BOJI: 

1. HanpHJKenne Hanaaa cneTa npw l C MecH— 20°C 1700 b. 

npH t CM ecn =0°C 14 °9 ® 

2. ilaiiMenbiuaa n p otjok e h h o ct b naaTo 200 b. 

3. HanOoabiuHH Haxaon naaTo 1,5% na 100 b. 

4. HanOoabiiiHH (j)OH b cbhhuoboH 3am,HTe 15 uMtil muh 

5. HanpaxtciiHe niiTaHHH na HHTb cncTMHxa noaaeiCH or bbi- 
coKOBoabTHoro BbinpHMHTeaa ycTaHOBXn Tnna B nan B 2 nepes 
Gaox BTC h b bi co k o b o a b t h bi h i<a6eab. Chctmhx raioxe Mojxei 
paGoTari, c aioGbiM nepecneTHbiM ripnGopoM, v xoTOporo bo3M0>k- 
no 3a3CMaeHHe oTpHuaieabHoro noaioca Bbicoxoro naripjoKeHUfi. 

6. ITojio>KCHHe naaTo chcthoh x a p a xxe p hcth kh h, caeaoBa- 
reabiio, paGonee HanpaaceHHc Mo>xeT c.MemaTbca b cTOpoHy 6oat>- 
iuhx nail Menbiunx inanpH>KeHHH~ na 300 BoabT b 3aBHCHM0- 
cth or TeMnepaTypbi /xnaxocTH b c.MecHTcae, xoanaecTBa ec 

11 ckopocth Toxa ra3a. Fie pea paGoTofi neoGxoa hmo CHHTb cnex- 

nyio xapaKTepncTHKy npn nocTOHHCTBe Bbiuieyxa3anHbix cftaKTO- 
poB h BbiGpaTb onTHMaabHoe paGonee HanpH>xeHne. 

7. AxinaHTyaa HMnyabca, chh M ae m oro c hhth npoxoMHorc 
cneraHKa, b oGaacru naaTo He HH>xe 0,4 b. 

8. MeprBoe BpeMH cnemHxa paBHo 3—4* 10' 4 cex. 

9. CocTan CMecn: aGeoaioTHbm riHaoBbift ciihot (mhctotw 

99-6%) 96%; 

aGcoaioTHbifl cepHbiii 34>np 4%. 

10. Pacxoa reaaa npn HenpepbiBHOH paGoTe cocTaBaaeT oxoao 
I a/nac. 
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11. CMemHK no3BojifleT n3MepHTb aKTHBHoeTb 6 o6pa3UOB, no- 
MemaeMux b JiyHKH noBopoTHoro AHCKa. 

12. nor.iomcHHe ajib(j)a- h 6eTa-H3JiyqeHHH, Hjiymero ot o6- 
P a 3ua b cweTHHK, oneHb Majio. Opn H3MepeHHHx 6eTa-H3Jiy>ieHHft 
M3JIOH 3H ep THH (paflHOH30TOnOB C 14 , S s5 H Ap.) CHeTMHK perH- 
CTpnpyeT okojio 90% GeTa-qacnm, HcnycxaeMbix oSpaapoM a 
HanpaBJieHHH OKHa CTerBHKa. 

13. Cmctwhk COT-30-BOJ1 no3BOJiaeT perHCTpHpoBaTb nacTb 
6eTa-H3JiyHeHHH tphthh (H 3 , E m =0,018 Mae) b cjiynae, ecJiH 
o6pa3eu pacnojiouKeH Ha paccTOHHHH He Gonee 5 mm ot OKHa cneT- 
l IHKa. 

J4- Chctwhk ponycKaeT H3MepeHne aKTHBHocTH nopapKa 
10- 10 Ktopu co CTaTHCTHqecKOH TOHHocTbio +4% B TeveHHe 
10 MHpyr. 

15. 06pa3Ubi, copepwauiHe aKTHBHoeTb 2 • 10 -11 Ktopu, Moryi 
6UTb H3MepeHH CO CTaTHCTHqecKOH TOMHOCTbK) ±10%. fljJH H30TO- 
noB, HcnycKaiomHX wecTKoe Gera-H3JiyqeHHe (HanpHMep, P* 2 ), toh- 
HocTb H3MepeHHa MaJibix aKTHBHocTefl 3HaqnTejibHO yjiyqiuaeTCfl. 

16. CpoK cJiyacGbr cqeTHHKa COT-30-BOJI HeorpaHHneH. FIpn 
HajiHTHH rejiHH b SajiaoHe h cmcch craipTa h acjinpa b npo6npKe 
cneTTHK nocTOHHHo roroB k paSoTe. 

CqeTHHKH COT-30 BOJ1 H3roTas.THBaiOTCM 3KcnepHMeHTanb- 
HO-MeXaHHHeCKHMH MaCTepCKHMH TCXA [2], 

npMHaftjiejKHOCTH: 

1. YcTaHOBKa B-2, ceicyHAOMep. 

2. TopuoBbiH cqemHK T-25-BOJI c noACTaBKofl b cbhhuobom aomhkc. 

3. ra3onpoToqHbift CMe-niHK COT-30-E<I>JI b iiojihom KOMnJieKTC («2ir- 
cqeTqHK»); jien. 

4. IlpenapaTu S 35 h P 33 Ha ajiipMHHHeBbix q a mew ax; BTaaoH U 833 . 

5. ToHKaa ajnoMHHHeBaa ncucTaBKa (26 Mr/cM 3 ). 

VnpaaKHeme 7 

PaSoTa co cmcpihkom COT-30-B<I>JI 

PaGoTa BejercH no rpynnaM H3 4 — 5 KypcaHTOB, xoTopbiM 
BbiaejmeTCH oflHH cnemHK COT-30-B<I>JI. 

Bo BpeMH 3H3KOMCTBa C yCTpoftCTBOM IlpH&Opa npOBepHIOT 
HaJTHHHe JKH'AKOH CMeCH B CMeCHTCJie H BblX.TOIlHOH npoGHpxe, 
HanOJIHHIOT Jlb^CM cocya JXlOapa, OTKpbIB3K)T KpaHH CMeCHTejTH 
h noacoeBHHHJOT see pe3HHOBwe kom m yn h k a u h h . 

SaxpbiB npeABapHTe^bHo KpaH pe^yKTopa, ocTopoacHo OTKpu- 
BaiOT (He no^HocTbio) xpaH rejineBoro GajinoHa, nocne nero 
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n-JiaBHo BpamaiOT bhht peayKTopa ao Tex nop noKa b CMecHTejie 
He noHBHTCH ny3bipbKH ra3a (aah h a6 JiKyj^ennn nyaibipbKOB Hy>K- 
ho BbmyTb cMecHTejib H3 AK)apa). yBejiHHHBaiOT tok ra3a qepe3 
CHdewy h HaSAiOAaiOT wajimne ny3bipbK0B b Bbtxjion.HOfi irtpo- 
Gupne. YTenKa ra3a M-onceT npoH30HTH b CAynanx, ccah nAOXo 
noAorHaHbi rpymHecH noBepxH-ocTH ahokob, OTcyTCTByeT cMa3Ka 
3THX noBepxHocTeH, HenAOTHo oAeTbi pe3HHOBbie TpySKn hah 
CA a6o 33BHHneHa raftica, Kpenmuan cJwrypHbifi 6 oat. 

HeoCxoAHMo b TencHne 3 — 5 MHHyT npoBepHTb, ne ocAaOe- 
BaeT ah tok ra3a l iepe3 cHCTeMy. KoHTpoAb n pon 3 b o a ht c n no 

CKOpO’CTH HOHBAeHHH ny3bipbKOB B CMCCHTeAbHOH H> BblXAOTIHOH 

npoSnpKax. 3aieM npoBepnioT tok ra3a nepe3 npn6op npa Bpa- 
meHHH nOBOpOTHOro AHCKa. npH Ka^KAOM (}) H KCH pOB a H HO M nOAO- 
>KeHHH AHCKa A°A>KHbI H 3 5 A K>A 3 T b C H Hy3bipbKH ra33 B O0eHX 
npofinpKax. 

Ilo'CAe npoBepKH ra30Boro pe>KHMa noACocAHHHiOT cneTHHK k 
■fijiOKy BTC ycTaHOBKH B-2, BKAionaioT ycTanoBKy B-2, BKAiona- 
k)t TyMgAep «riycK» h ycTaHaBAHBator HanpnHceHHe V— 
1400 BOAbT. 

HoMemaioT aAioMHHHeByio namenKy c npenapaTOM P 32 b 
nAeKcnrAacoByio nauienKy, KOTopyio ycxaHaBAHBaiOT b AyHKy 
cpeAHero ahckb, HaxoAHmyioeH b ceKTOpHOM Bbipe3e. Bpaiuan 
noBopoTHbifl ahck no nacoBOH CTpeAKe, eHanaAa nepeBOAHT npe- 
napaT b 1 ^HKCHpoBaHHoe noAOHceHHe (noA bmxa otihum urryue- 
poM), 3aTeM — bo 2 noAOJKeHHe («HaroTOBe^) h, HaKOHei *,— b 3 
noAo>KeHHe — -no a okho cnemHKa. B ks^kaom npoMeiKyronHOM no- 
AO>KeHHH namenKa c npenapaTOM jxojiyana npoAyBaTbcn ra30M b 
leneHHe 1 MHHyTbi jxjih yAanemn aoajxyxa. Ecah ycTanoBKa He 
perncTpHpyeT HMnyAbCbi cneTHHKa, cAeAyex npnfiaBHTb Haapn- 
>KeHiie h onpeAeAHTb HanaAO cneia, V H . FIocac 3Toro yOaBAHior 
tok ra3a ao 5 — 10 ny3bipbKOB b eeKyHAY Ha BbiXAonHOH npo6np- 
Ke h npOAyBaiOT cHCTCMy b TeneHne 3 — 5 MHHyT. 

3aTeM npHCTynaiox k chhthio cneTHon x a p a kt ep h cth k h chct- 
HHKa COT-30-BOJI, HcnoAb3yn mar Hanpn>KeHHH l iepe3 50 BOAbT 
h H3Mep5in npn k8>kaom HanpHyKeHHH 1 CKopocTb cneTa b TeneHHe 
1 MHHyTbi. npH HaAHHHH yAOBACTBOpHTeAbHOro nAaro (/> 
200 BOAbT; A<1,5% na 100 b) ycTaHaBAHBaiOT pa&onee Hanpn- 
>kchhc na cepeAHHe iiahto. Ch0tuhk totob k paOoTe. 

He H3MCHfl H CKOpO’CTH TOKH r33a Hepe3 CHCTCMy, nepeXOAHT 
k HBMepeHHio a KTHBHOCTH iiperiapara P 32 . H3MepeHHH AocTaTon- 
Ho upoBOAHTb b re nen ne 2 MHHyT. 3aTCM noBopoTOM ahckb b 
cAeAyiomee (J) h k ch p o b a h h oc noAOKenne noABOAHT hoa okh(' 
cneTHHKa nycTyio naurenKy h H3MepHK)T 4 >oh b TeneHne 5 mhhvt. 
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AHajiorHHHo npoHSBOiWT H3MepeHHe aKTHBHocTH npenapaTa 
S 35 (t =2 MHHyTbi). TaKHM o6pa30M, Ka*flbiii KypcaHT b rpynne 
no onepeuu H3MepaeT cboh upenapaTw P 32 h S 85 , a 3HaneaKe 
4 ><>Ha cHermiKa CepeTca oCiuhm jjih Bcex «3MepeHHft b naHHOft 
rpynne. 

no oKOHnaHHH paOoTbi co chcthhkom COT- 30-BOJ1 Bbnouoaa- 
iot BhicoKoe HanpnaceHHe, nocneaoBaTe^bHo 3aKpuBaioT bhht pe- 
nyKTopa h Kpan rejmeBoro SajinoHa, 3aKpbrBaiOT KpaHu cmcch- 
Tejin. 

VnpaoKHeHue 2 

CpaBHeHHe 9(J)$eKTHBH0CTefl cneTa 6eTa-H3Jiy«ieHHij 
ra30np0T0<iHUM chcthhkom COT-30Tb<J>JI h topuobum 
chcthhkom T-25-B4>JI 

Te ace npenapaTu P 82 h S 35 H3MepjnoTCa oSuhhum topuobum 
chcthhkom T- 25-BOJI. 

ycTaHOBHB pafonee HanpjoKeHiie h npoBeua H 3 MepeHHH 3 Ta- 
jioHa h <J)OHa, onpeuejunoT CKopocrb cneia < 5 eTa-HacTHu P 82 h 
S 85 npH nojioaceHHH ajnoMHHHeBofi naiuemcH Ha 4 -fl no 3 HUHH 
(nauienKa c npenapaTOM ycTaHaBJiHBaeTCH Ha TOHKyio ajiioMH- 
HHeByio noucTaBKy — 26 mt/cm 2 ) . Kascuoe H3MepeHHe npoBOAHTb 
b TeneHHe 5 mhh. /laHHue, nojiyneHHue|B 1 h 2 ynpa*HeHHHx, 
cboahtch b TafijiHuy 1. 

HanoMHHM, hto OTHocHTejibHaa ouiHCxa onpeuejiaeTca no 
cpopMy;ie 


100 %= 




CpaBHHBafl 3HaneHHH N np , noJiyneHHUe ,ujih ra3onporoHHoro 
h TopuoBoro chcthhkob, onpeuejiaioT oTHOineHHe acptpeKTHBHOCTeH 
cneia ujih cnynaeB arecTKoro (P 32 ) h MflrKoro (S 35 ) 6eTa-H3Jiy- 
neHHfi: 


ujih P 32 : ^- ■ -•- C0T 

Nnp, t 


„„ ci r i ^np, cot 

;yifl ~ ■ — — 

Nnp, t 

Pe3y^bTaTbl I103BOJI5UOT cy,UHTb O AOCTOHHCTBaX npOTOHHOrO 
cneTHHKa c otkputum okhom b oTHonieHHH perHCTpauHH CeTa- 
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HSJiy^eHHH pa3JiHMHOft aneprHH. JXjm MHrKOro 6eia-H3JiyMeHHH 
npHMeHeHHe cneT^HKa COT-30-BOJI AaeT BOBM-oxcH-ocTb tio-bh- 

CHTb H V B'CTB'HT e JI b H 0 CT b MeTOfla Ha UeJIblH nopHAOK BeJIHHHHbT. 

JIHTEPATyPA 1 

1. «CnpaBoqnHK no ^03HMeTpHMecKHM r paAHOMeTpHqecKHM n ajieKTpomio- 
(J)H3HneCKHM npndopaM, CMemHKaM, CUHHTHJIJIHTOpaM H f()OTOyMHO>KHTeJIHM'’>, 
cTp. 178. AT0MH3AaT, MocKBa, 1959. 

2 . CqeTnHK «COT- 30 -BOJI». OnncaHHe h hhctpykuhh (coeraBJieHO C. FI. 
UeJimueBbiM h A. 0 . OypManoM). 9 KcnepHMeHTa/ibH 0 -MexaHHqecKan Mactep- 
cKan TCXA, MocKBa, 1957 . 
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PABOTA 13 

H3MEPEHH51 AECOJIIOTHOH AK.THBHOCTH 
HCTOMHHKOB EETA-H3JiyHEHHfl 

OTHOCHTejlbHbie H3MepeHHH CO CMeTMHKaMH 

PaHee mm yi<a3biBajm (cm. npaKTHKyM no paiTHOMerpHH, 
qaCTb I, paSOTa N» 6), HTO H3MepeHHH aKTHBHOCTH' pa^HOaKTHB- 
Hbix npenapaTOB Moryr 6bUb o t h oc h t e ji b h bi m h h a 6 c o- 

JI IO T H bl M H. 

B SojibLUHHCTBe HCCJieTOBaHHH c MeneHbiMH aTOMaMH Heooxo’ 

AHMO, BOoSme rOBOpH, 3HaTb TC4H0 TOJIbKO OTHOCHTejlbHbie aK- 
thbhocth H 3y L iaeMbix npenapaTOB. HanoMHHM, hto OTHoenTeJib- 
Hbie H3MepeHHH 3aKJIK)MaiOTC5I B CpaBHeHHH MOKfly C060H aKTHB- 
Hocreii (cKopocTen cnera) eepHH npenapaTOB oTHoro ;h toco >kc 
H 3OT0na HJIH B CpaBHeHHH aKTHBHOCTeft H3MepaeMoro npenapaTa 
h CTaHaapTHoro npenapaTa Toro >Ke caMoro H30Tona. 

Heo6xooHMbiMH ycjioBHHMH Turn npaBHJibHoro npoBe^eHHH 
OTHOCHTeJIbHbIX H3MepeHHH '6eTa-aKTHBHOCTH' HCCJieAyCMblX npe- 
napaTOB hbjihkjtch cJieayiomHe: 

a) oflHHaKOBaa (JjopMa h pa3Mepbi npenapaTOB (hx njromaTb, 
TOJimiiHa) ; 

■6) oAHHaKOBoe pacnojio>KeHHe npenapaTOB oTHocHTejibHo 

cneTHHKa; 

b) paBHOMepHoe pacnpeTeJieHHe paTnoaKTHBHoro BemecTsa 
no BceMy o6"beMy npenapaTOB; 

r) BbicymuBaHHe npenapaTOB to Hcne3HOBeHH5i npn3HaKOB 
Bjiarn hjih to nocTOHHHoro Beca; 

t) Hcn0Jib3OBaHHe noTJio*eK H3 OTHoro MaTepnaJia h paBHoli 

TOJIWHHbi; 

e) BbinojiHeHne ncex H 3 MepeHHft onbiTa Ha othoh h toh >kc 
3KcnepHMeHTajibHoii ycTaHOBKe, c othhm h TeM ace cneTHHKOM 
h othoh h toh nee noTCTaBKOH tth npenapaTOB; 

>K) C H C T e M a T HH e C K H H KOHTpOTb BO cn p O H3 B OTH M 0 CT H nOKa3a- 
hhh npnSopa; 
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3 ) npoBeaeHHe HSMepeHnii 3 kthbhocth o6pa3uo® no bo 3 mo>k- 

HOCTH C OflH'HaKOBOH CTaTHCTHHeCKOH TOMHOCTbK). 

n P H oTHocHTejibHbix H3MepeHHHx peKOMeHayeTca noMemaTb 
oopa3Ubi no bo3moxhocth aajibiue ot cnemHKa, Tan kzk ouih6- 
kh, ogycnoBneHHbie HeKOTopbi.w paanMnneM bo B3aHMHOM pacno- 
noxceHHH npenapaTOB H cnermiKa pe3Ko B03pacrai0T no Mepe 

t?ok c’Sn HHa n P ena P aTa K cwemHKy. £jih TopnoBoro cqewHKa 
i -zo-bQ)Jl paccTOHHHe Mex^y npenapaxoM h okouikom cnemHKa 
flojiXHo cocTaBJiHTb He MeHee 2 cm. 

ZIjih ycTpaHeHHH ohihGkh, Bbi3BaHHOH caMoociiafiaeHHeM 6e- 
Ta-H3JiyneHHH cnoeM npenapaTa, crapaiOTCH cpa»HHBaTb jih5o 
onenb TOHKHe npenapaTH (/<0,2di/,), jihCo CecKOHenHo -TOJICTbie 
npenapaihi (/>R M ), Tax xax H3roTOBjieHHe npenapaTOB ciparo 
OAHHaKOBofl TOJimHHbi — BecbMa Tpy^oeMxan onepaiiHH. B xane- 
CTBe noAAoxcex HcnoAb3yx)T o6hhho cjioh BemeciBa, cootbctct- 
ByiomHe -HacbimeHHK) ofipaTHoro paocenHHH 6eTa-H3AyHeHH5i. 

riepe^ H3MepeHHBMn noAeaHo opHCHTHpoBcwHo anpe^e^HTb 
cxopocTH cneTa npenapaTa c (J)ohom h 4>OHa h Ha ocHoae inojiy 1 
neHHbix ^aHHbix paccnHTaTb BpeMH H3MepeHHH, rpefiyeMoe ^ah 
aocTHJxeHHH >xeAaeMofi cTaTHCTHnecxoft tohhocto pe3yAbTaTa. 

Ecjik 3(})(})eKTHBHocTb cneTa <p H3MeHaeTca b pe3yjibTaie 3 a* 
MeHbi cneTHHxa, 3amnTHoro AOMnxa h Apyrwx npHcnoco6jie«Hfl, 
to cjieAyeT pe3yjibTaTH H3MepeHHfi, noAyneHHbie ib crapbix ycAo- 
bhxx, nepec^nraTb no othoiii e h*h 10 k 3TajioHy, H3 m epeHHOM y ao- 
nojiHHTejibHo b hobhx ycjiOBHHx. STajiOH jkojiTKen coAepJxaTb tot 
xce H30Ton (hah 6jih3Khh mo cnexTpaJibHOMy cocTaay H 3 AyHe- 
hhh)., xoTopufi HcnoAb3yercH b onbire. C Here m a t h h e c x He H3Mepe- 
HHH CXOpOCTH CHeTa STaJIOHa (BOCnpOH3‘BOAHMOCTb) n 03 B 0 AHK)T 
TaiOKe ycTa-HOBHTb <j)axT yxyAineHHH xapaKTepiHCTHXH cHernHxa 
HAH HenpaBHAbHOH pa-fiOTbl yCTaHOBKH. 

Ecah HMeeTcn cTaHAapTHhift H3AynaT€Ab, coAepHcaiunfl tot 
Ace H30TOn, HTO H HCCAeAyeMHe Ofipa3UbI, TO npH OTXOCHTeAbHbIX 
H3MepeHHHX MOJKHO HG BHOOHTb HOnpaBOX Ha pacna^ paAHOaKTHB" 
Hbix oSpaanoB bo BpeMeHH. B stom cAynae ynoMHHyTbifi hctoh- 
hhk HrpaeT poAb «CBHAereAH», Tax xax oh Tepner axTHBHocTb 
b Tax oh jxe CTeneHH, xax h H3MepneMbie npenapaTu. CpaB-HHBan 
Me>KAy icofiofi noAyneHHbie b xa>KAhifi momcht BpeMeHH aah pa 3 - 

N 

hux npenapaTOB oTHouieHHn ^ — ,HaxoAHT OTHocHTeAbHoe 
Aep>xaHHe paAiHoaxrHBHocTH b o6pa3uax. 

Pe3yAbTaTbI OTHOCHTeAbHblX H3MepeHHii aXTHBHOCTH Bbipaixa* 
K)TCH b HMnyAbcax b MHHyTy. 3Ta BeAHHHHa— cxopocrrb cqera N, 
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KaK HaM H 3 BGCTHO, CBH 33 Ha C nOAHbtM HHCAOM naCTHII N HCT , HC- 
nycKaeMHX npenapaTOM b ejHHHuy BpeMeHH, cooTHomenHeM: 

N=<pN HCT (1) 


M 3 yHeHHe «{)aKTOpOB, COCTaBAHIOinHX __ 3 (J)<|>eKTHB-HOCTb 
c q eT a cp, npejcTaBJiner co6oh BaHiHeHiuyio 3aA3ny paAno- 
MCipHH. HanOMHHM (cm. pa50Ty N2 6) 3TH Cj)aKTOpbI, BAHHIOmHC 
na pe 3 yJibTaTbi H 3 MepenHa 6eTa-aKTHBHOCTH cHemHKOM nacTHu. 

cp=qp(Ki, K21 K3) K<, K51 K«, K71 Ksi Kb, K10) ( 2 ) 


Ki — nonpaBKa Ha MepTBoe BpeMa, 

K 2 — nonpaBKa Ha 4 >oh, 

K 3 —nonpaBKa Ha H3MeHeHwe BOcnpoH3BOAHMocTH noKa3a- 
hhh STanoHa, 

K4 — nonpaBKa Ha stJwJjeKTHBHOcTb caeTHHKa, 

K 5 — nonpaBKa Ha reoMeTpnnecKHH <J)aKTop, 

K 6 —nonpaBKa Ha nornomeHHe h pacceaHne 6 eTa-;H 3 AyneHHH 
b B03nyxe H' cxcHKe cneTHHKa, 

K 7 — nonpaBKa Ha caMOOCAa-6AeHHe 6eTa'H3nyneHHH b 06' 
pa3ue, 

Ks — nonpaBKa Ha o6paTHoe paeceaHHe or boaao>kkh oo- 
pa3na, 

K 9 — nonpaBKa Ha cxeMy pacnaAa H30Tona, 

K 10 — CTarncTHMecKHe h Apyrne ohih 6 kh « 3 MepeHHft. 

Bee 3 th (JiaKTopu ( 3 a HCKJiKineHHeM K9) » a T 3 K>Ke cnocoSbi 
bbcachhh nonpaBOK, Shah paccMOTpeHbi HaMn b eooTBeTCTByio- 
ihhx pafioTax. 

ripn oTHocHTejibHbix H 3 MepeHHHx bboahtch nnnib nonpaBKH 
na MepTBoe BpeMa cnernnKa (hah pa 3 peinaiomee BpeMa ^ycia- 
hobkh), (J)oh h H 3 MeHeHHe BocnpoH 3 BOAHMocTH noK 33 aHHH npn 


H3MepeHHH 3T3AOHa. 

H3MepeHHaa CKopocTb cnera HcnpaBAaeTca cHanana Ha MepT- 
Boe BpeMa, 3 aieM H 3 pe 3 yAbTaTa BunHiaerca $oh h, HaKOHeu, b 
c/iynae HaAofrHocra npon 3 BOAHTca yMHO>KeHHe na ko 3 (}) 4 > HuneHT 
BOCnpOH3B3AHMOCTH. 

IlonpaBKofl na MepTBoe BpeMa Ki (cm. paSoTy Ns 5), oohhho 
npeHe6peraK>T, ecAH CKopocTb cnera MeHbine 2000 — 3000 umuImuh. 
rionpaBKy Ha 4 >oh mo>kho He yambiBaTb AHUib b HCKAionn- 

tejibHbix cAyaaax, KorAa 4 >oh HactoAbKO Man, hto-Tt-^O.OSS 


(cm. paOoTy N2 7). 
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HaKOHeu, np« oTHocHTeAbHhix H3MepeHHHx o6fl3aTeAbHo bu 
^bcachhc CTaTHCTHwcKoft ouih5kh KajKAoro pe3yjibTara. 

OcTajibHbie (JtaKTopbi (K 4 , Ks, K 6 , K7, Ks) mowho He yHHTbi- 
BaTb TOAbKO npH yCAOBHH CTpOTOro nOCTOHHCTBa HX fleflCTBHH B 
TeqeHne Bcero onura. H3MeneHHe xoth 6bi oahoto H 3 ycAOBHii 
cTaHflapTH3aiuiH on bit a TpeSyer, b 006 me roBopa, yneTa Bcex 
nonpaaoK. 

EcJIH CHeTIHK B CHAy Tex H‘A H HflblX npHVHH MeHHCT CBOK) 3<J>- 
(feKTHBHOCTb (H3MeHHeTCH XapaKTepHCTHKa, paCTeT HHCAO AOJK* 
hmx HMny.TbcoB h t. a.), to TpeSyeTca bbccth coorBeTCTByjomyio 
nonpaBKy (K4). OSmhho noaaraioT, hto co6cTBeHHaa 3<j>c|)eKTHB- 
HOCTb cHeTH'HKOB ajih 6eTa-HacTHu paaHa 100%’ (e p =1). H3Me- 
HeHHe 3<j)<|)eKTHBH0CTH CHeTHHKa B Ty HAH ApyryiO CTOpOHy He- 
nOCpeACTBeHHO TpyAHO OAeHHTb, HO OHO aBTOM3THHeCKH yHHTbl* 

BaeTca npH CHCTeMaTHaecKHx H3MepeHHHx STajioHa, h cootbct- 
cTByiomasi noinpaBKa bxoaht b KoatJxjiHHHeHT bociipoh3boahmocth. 
ripn OTHOCHTeJIbHbIX H3MepeHHHX aKTHBHOCTH y-HCTOHHHKOB HO- 
npaBKa Ha H3MeHeHHe acfKjjeKTHBHocTH y-CHeTHHKa HrpaeT cyme- 
CTBeHHyio pojib (cm. pafioTy J^9 4). ' 

Hpn HapyuieHHH bo BpeMa onbiTa eraHAapTHbix reoMeTpHne- 
ckhx ycjioBHH (paccTOHHHe, TeaecHbiii yroji) see peayAbTaTbi H3- 
MepeHHH cae^yeT npHBecTH k OAHOMy h TOMy nee 3HaneHHio reo- 
MeTpHHecKoro (JjaKTopa rj (Ks), Kan 3 to noKa3aHo b pa(5ore Ns 6. 

3Ta *e npHHHHa, a TaKxce CMeHa cneTHHKa TpetfyiOT BBeAeHHsi 
nonpaBKH (Ke) Ha norjiomeHHe h pacceaHHe fieia-nacTHu no nyni 
b HyBCTBHTejibHbiH o6i>eM CHeTHHKa (cm. paSoTy Ns 9). 

IlonpaBKa Ha caMoocAaSAeHHe (K7) bboahtch, ccam cpaB- 
HHB3IOTCH HCTOHHHKH pa3JlHHHOH TOOHUHHbl (b MP/CM 2 ) , a nOHpaB- 
Ka Ha o5paTHoe pacceHHHe (Ks) — ocjih npenapanj noMemaioTca 
Ha pa3Hbix noAJioJKKax (cm. pa6ory N*s 11). 

riocKOAbKy OTHOCHTejibHbie H3MepeHHa npeAnoAaraiOT cpaB- 
HeHHe aKTHBHOCTH HCTOHHHKOB, COAepTKaiHHX OAHH H TOT >Ke 
H30Ton, nonpaBKa Ha pa3AHHHe b cxeMax pacnaAa aroMHbix HAep 
(K9) 3Aecb He paccMaTp«BaeTCH. 

EcAH HCe CpaBHHBaiOTCH aKTHBHOCTH HCTOHHHKOB, COAepjKaiUHX 
pa3Hue H3OT0nbi, to Aax<e npn noAHofi TOJKAecTBeHHOCTH ycAO- 
BHH HBMepeHHH Heo6xOAHMO BBOAHTb nonpaBKH K6, K7, Ks H (B 
CAynae pa3Hbix cxcm pacnaAa) Ks. 

HecMOTpn Ha 06 ha He paccMOTpeHHHx 4 >aKTopoB, oTHOCHTeAb- 
Hue H3MepeHHH npOBOAHTCH C p a BHHTeA bHO npOCTO, nOCKOAbKy 
cTa ha a pTH3 a u h h ycAOBHft onbiTa Aerno ocymecTBHM a , h noaTOMy 
pe3yAbTaTbi H3MepeHH a cxopocTH cneTa N ofibin- 
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it o t p c 6 y e t c h h c n p a b h t b t o ji l> k o Ha m e p t b o e 
B p c m h H cj) o h, a ra k >k e -b bi h h c,i h t b ouih6kh. 

Ec/IH npH OTHO'CHTeJIbHblX H3MepeHHHX STaJIOHOM CpaBHeHHH 
hbjihgtch npenapar c h3B6cthoh a6cojnoxHOH aKTHBHOCTbio — 
cTaH^napT, to ot pe3y^braTOB oTAe^bHbix H3MepeHHH jierKo ne* 
peHTH k a6cojiK)THoft aKTHBHO'CTH nccJieziyeMbix o6pa3U0B. Rjin 
3T0H uejiH npoBOAHTCH rpa^uynpobKa 'CHeTHOH annapTypbi no 
CTan^apTaM, npnroTOBjiHeMbiM ^jih Ka^^oro H3ynaeMoro H 3 oto- 
na. CyTb rpa^ynpoBKH coctoht b Haxo^^eHHH Koa^HuneHTa ne- 
pexo.aa or H3MepeHHoro Ha yciaHOBKC nncjia HMnyjibcoB craH- 
aapTHoro HajiynaTejiH k no^inoMy hhcjiv wacTHu, ncnycKaeMbix 
CTaHAapTOM, T. e. B H3XO>K^eHHH 3 cj) (J) e K T H B hocth CHCTa (p. 


A6cOJIK)THbIe H3MepeHHfl 6eTa-aKTHBHOCTH 

HeoSxoAHMOCTb aScojiioTHbix HSMepemiii. MeTOAb] onpeAejie- 
hhh aKTHBHocTH, ocHOBaHHbie Ha noACHcre nojiHoro MHcaa pac- 
iiBAaioinuxcB H^ep, hocht iiaaBaiine aScojiioTHbix MerOAOB. A6co- 
.HOTHaH aKTHBHOCTb npenapaTOB BbtpawaeTea, KaK n3BecrH0, b 
CAHHHU aX pa;j,HOaKTHBHOCTH — Ktopu, MUAAUKtOpU, MUKpOKKIpU 
ti OHCUlOrH'ieCKHX HCCJieaOBaHHHX C npHMeHeHHe.M paAHOaKTHB- 
Mbix H30Tono B HepeAKo BOBHHKaeT Heo6xofl:HMocTb onpeAe.iHTb 
aOCO^IOTHyro aKTHBHOCTb KaK HCXOAHbIX paAHOaKTHBHbIX Be- 
mecTB, Hcnojib3yeMbix b SKcncpHMCHTe, Tax h no.?iyqae\ioro b onbi- 
TO OHOjiorHqecKoro MaTepnajia. Ec,jih TpeSyeTCH npHroTOBHTb 
P a A HO a K T H B H bl H paCTBOp c 3aA3HH0H yAejlbHOH aKTHBHOCTbK) TO 

b 3TOM CAywae weJiaTeAbHo (HeaaBHCHMo or nacnopra) . H3M e- 
pHTb aoaviKmiyio aKTHBHOCTb HcxoAHOTo pacTBopa h npoH3Be- 
cth Hy>KHoe pa3BeAeHHe. 

noJJHoro LIHC,/Ta HcnycxaeMbix hctohhhkom noBH 3 Hpyto- 

UHX laCTHU OMCHb B3/KHO M H ueAeft p 3 AHoSHOJIOrHH, Hayvaro- 
A a HCTBHe HAepHbix H3^yHeniiH Ha 6HojiorHHecKHe o6i>eKTbi. 

^ eHCTBH A paAHauHH npH BBeAeHHH paAHoaKTHBHbix ee- 
rnecTB BHyTpb opra«H3Ma HejioBeKa, jKHBorworo hjih p a ctchh h 

Ta^^nfi 1 ^ 01116 ™ 3 3HeprHH B oSAyqaeMux o6teK- 

° - M v ' aOMMeTpH]1, " MeiouJHe aKTyajibHoe 3HaqeHHe b 
n vn MeHH0H SaOJIOTHH, MeAKUHHe H XHMHH, TT p eAy CM 3 Tp HB 3 IOT 

MHX SSoB C ’ ,eTe 3H3HHe ato, ° THOft akT “ B HOCTH TipHMeHHe- 

HHY^Jpn^ oV C a<5C0 " 1K)TH0 ‘ i a KTHBHOCTbK) HHCJlo paAHOaKTHB- 

nnrn^i 1 P 6pa3Ue , M0>!<eT CAy*HTb HHAHKaTOpOM HeHTpOHHOTO 
noTOKa, b kotopom SbLi o6jiyqeH o6pa3eu. 

TaKHM oSpaaoM, b UC.tom phac 3aAaa nccjieAOBaTejib ne mo- 
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>KeT yaoBJieTBopHTbCH oTHOCHTe^bHbiMH pesyjibTaTa-MH OH AOA- 
>KCH aaTb OTB6T H3 BOUpOC 06 aficOJIIOTHOM COAepHCaHHH paflHO- 
aKTHBHOCTH b H3yHaeMbix o 6 T>eKTaX. 

MeTOAbi aficOJHOTHMX HSMepeHHfl. A 6 C 0 J 110 THbie H 3 Mep©HHH 

aKTHBHOCTH hctohhhkob p- H Y‘H3JiyqeHHft MoryT OCymeCTBJIHTbCfl 
MeToaaMH, ocHOBaHHbiMH Ha cneTe oraejibHbix uacTHU (hah KBaH- 
TOB) H Ha H 3 MepeHHH HHTCHCUBHOCTH H 3 JiyiieHHft. K nOCACAHHM 
othochtch: onpeaejieHHe aGconioTHoft axTHBHOCTH nyieM h 3M6* 
peHHB «OHH3auHH, co3AaBaeMoft CeTa-nacTHiiaMH, BbiaeTaiomHMH 
H 3 BHyTpeHHeft CT 6 HKH HOHH33UHOHHOH K3MepbI (MeTOA KaMepH 
TpeH c paAHoaKTHBHHMH cTeHKaMH) [*]; onpeAeJieHHe aKTHBHO- 
CTH nyieM H 3 MepeHHH ao3h 6eTa-H3AyneHHH Ha norpaHHHHoft no- 
BepxHocTH BOAHOTO pacTBopa [2]; H 3 MepeHHH c noMombio KaJio- 
pHMeTpa [ 2 ]; H 3 MepeHHH no Toxy c noMombio nponopunoHajibHo- 
ro cHeTHHKa h Ap. 3 th mctoah Tpe 6 yioT 3H3 hhh cpeAHeit SHeprHH 
Seia-HSJiyHeHHH (hjih kbbhtob) HCCJieAyeMoro npenapaTa h ycTy- 
naiOT B TOHHOCTH MCTOA3M, OCHOB3HHHM H3 CHeTe OTACJlbHUX 
CTHU,. 

MeTOAbi, HcnoJib3yiomHe perHCTpauHio oTAeAbHbix uacTHU, 
6 ojiee pacnpocTpaHeHbi h ofiaaaaiOT 5oJibiuoH yHHBepcanbHOCTbio. 
K hhm othochtch: mctoa p-Y coBTiaAeHHft [*], MeroA <poTorpaq>H- 
necKHx 3 MyjibCHii, mctoa TopuoBoro cneTHHxa c (JwxcHpOBaHHQH 
reoMeipaeft t 1 ’ 8 ], mctoa 4n-cneTHHKa [ 8 ’ 4 ’ 5 ] h AP- 

PacoMoxpHM oco6o ABa HaH : 6oAee pacnpocTpanenHux b co- 
BpeMeHHofl paAHOMeTpHH MeTOAa — MeTOA TOPUOBOTO caeTHHKa c 
4>HKCHpOBaHHUM TejieCHHM yrAoM H MeTOA CHeTHHKa. 3 th- 
mh MeroAaMH BwnoAHHeTCH 33 AaHHe HacTOHmefl paSoTU noonpe- 
AeaeHHio a&coAiOTHoft akf hbhocth Sera-npenapaia, npnroTOB- 
AeHHoro H3 HCCAeayeMoro paAHoaKTHBHoro pacTBopa. 

MeTOA xopuoBoro cMeTHHxa c 4»HKCHp0BaHH0fl reoMeTpHeR. 
B npaxraxe SnoAorHHecKHX AaSopaTopaft aScoAioTHyio 3 kthb- 
HOCTb 6 eTa-H3AyqaTejieft b SoAbiHHHCTBe cJiyaaeB onpeAenaiOT 
npH noMouiH TopuoBoro cneTHHxa. 3 tot mctoa npoCT no HAee H 

npH COSAIOAeHHH HeoSxOAHMbIX yCJIOBHii AaeT AOCTaTOHHO TOHHbie 

pe 3 yAbTaTbi. B MeTOAe HcnonbayeTca oSuaHaa CHeTHaa annapa- 
Typa, HMeiomaacH b xaacAoft H30TonHoft aaSopaTopHH, hto Ae-- 
AaeT ero aocTynflbiM umpoxoMy Kpyry HCCAeAOBaTenefi. >■ 

AficoAiOTHaa aKTHBHOCTb (noAHoe hhcjio pacnaAOB - b AAHHh- 
uy BpeMCH'H) H 3 MepH«TCH B yCAOBHHX C^HKCHpOBaHHOH T60M^f* 
P hh». il , ah 3 toto paAHoaKTHBHHfl oGpaaeu noMemawT.Ha SWO- 
TOpOM paCCTOHHHH (>20 MM) OT OKH3 CHCTHHKa Ha npoAOJiJKeKHH 
ero OCH. 06pa3eu aab H 3MepeHHH npHTOTOBAHeTCH b BHAe He- 
SoAbUioro «nHTHa» (AHaMerpoM 2—3 mm), HMeiomero i^anyro 

86 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 



Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


TOJUU'HHy (<50 MKr/cM 2 ). rioAJio>KKOH cjiy>KHT TOHKan njieHKa 
H3 MaTepwajia c MaJIbIM aTOMHbIM HOMepOM. npH 3THX yCAO’BHHX 
H3^yneHHe, wcnycKaeMoe o6pa3U0M (3Aecb MAe t peqb o 6eTa- 
H3JiyweHHH) H30TponHo pacnpeAejieHo no wanpaBJieHHHM. 

no^ OKHOM CneTHHKa Ha CTporo i(]>HKCH pOBaH'HOM paCCTOHHHH 
ot o6pa3ua noMemaiOT tohho KanHSpoBaHHyio AHac^paray, tojt 
iHHHa KOTOpoft npeBbiiuaeT BHaqeHHe MaKCHMajibHoro npofiera 
6eTa-H3JiyHeHHH 'HccJieAyeMoro 
HSOTona. CxeMaTHHecKoe paeno- 
AOiKeHHe HCTOHHHKa H CHeTHHKa 
b 3 tom MCTOAe aHajiorHHHo npH- 
BeAeHHOMy Ha pnc. 25 (cm. qacTb 
1, pafioTa Ns 6). OqeBHAHo, mo 
b TanoM CJiynae Bnyipb cneimi- 
Ka Moryi npoHHKHyib nwibKO Te 
qacTHUbi, KOTopbie jipofiayT qe- 
pea oTBepcTHe b AHacj)parMe. 

HanoM.HHM t hto b paooTe 
Ns 6 Mbi y>Ke npoBOAHJiH rpy6oe 
onpeAeneHne aScojnoTHoft a-KTHB- 
hocth npena,paTa P 3,2 sthm Me- 
toaom, yqHTbiBafl TOJibKo reoMe- 
TpHqeCKHH (})aKTOp T] H HiTHOpH- 
pyq Apyrne (J)aKTopbi, c kotoph- 
mh Mbi Tenepb 3HaKOMH. 

npH TOqHbIX H3'MepeHHHX a6- 
cojiiothoh 6 eTa-aKTHBH 0 CTH npe- 
napaxoB <Heo 6 xoAHMo, Boo6me 
roBopn, yqiHTbiBaTb BCe ^aKTopbi 
(2), paccMOT,peHHbie hsmh b 
npeAbiAymHx paSorax. HeKoro- 
Pbie H3 HHX HJIJnOCTpHpyiOTCH 
pnc. 44. Ha pHcyHKe He noKasa- 
Ha AHajtparMa, Bbipesaioman 
cj) h kc h p o b a'H h bi S TejiecHbiH yroji; npenapaT h noAnoKKa k HeMy 
H3o6paHceHH tojictumh ajih yAoScTBa HjynocrpauHH. 0xpe3KH, 
BHXoAflimie H 3 npenapaxa n o k a h q h b a kd iu h e c h CTpenKaMH, H 3 o- 
fijpaKaiOT (oneHb yoioBHo) «eyAb 6 y» 6 eia-qacrHii, Bbi 6 pomeH- 
Hbix p a AHOaKTHBHHMH aTOMaMH. 

P a a noa kt h bh bi ft npenapaT H3JiyqaeT SeTa-nacTHAbi no Bcew 
HanpaBJieHHHM b npo-CTpancTBO — 1 h 2. HeKOTopan aojth Bcex 
SeTa-qacTHu 3aKmoqe.ua b npenenax ac^eKTHBHoro TenecHoro 
yrna, Bbipe3aeMoro cqeTqHKOM (a TonHee — nnacJ)parMoft). H3 
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Phc. 44 . Cxewa, noHCHHioman 
AeMCTBHe HeKOTOpbIX (J)aKTOpOB, 
bjihhkdluhx na pe3y^bTaTbi 113- 
MepeHHH aKTHBHOcTH (o6o3na- 

l ieHHH — B TGKCTe) . 
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hhx Hapafly c iiacTHuaMH, HenocpeACTBeHHO npoxoAHWHMH b cneT- 
mhk — 1, Bceraa HMeioTCH MacTHUbi, KOTopHe HcribiTHBaioT norjro- 
upeHHe b caMOM npenapaTe — 8, oKHe cneTHHKa — 3 h cjioe bo3- 
ayxa Mexay npenapaTOM h cneTHHKOM — 4. HeKOTOpue 6eTa- 
MacTHUu b pe 3 yjibTaTe MHoroKparHoro pacceaHHH ® B03flyxe yxo- 
Aht H3 AaHHoro Tc.iecHoro yrjia — 5; flpyrae — Haofiopor. nonaAaiOT 
b CM6TMHK, OyAynn nepBOHanajibHO 'HcnymeHHbiMH b hhhx Ha- 
npaBJieHHHX — 6. K nocneAHHM Taxwe othochtch HacTHiibi, npe- 
TepncBaromHe oOpaTHoe pacceHHHe ot noAJioiKKH, — 7. Ecjih 
TO.TLU.HHa nOflJlOJKKH <50AbUie TOAUl'HHbl HaCbimeHHH, TO oCpaT- 
Hoe pacceHHHe nepecTaeT HapacraTb BCJieACTBHe noniomeHHfl 
6eTa-nacTHU B MaTepHajie noAHOJKKH — 9. H HaicoHeu, nacTHUbi, 
npoHH3HBaiomHe cneTMHK He 3 aBHCHMo ot 'HSJiy^eHHs npenapaTa, 
co3AaioT 4 >oh cHeTMHKa — 10. 

A6coAK)THbie HSMepeHHSi TpeOyroT onpeAeJieHHH nonpaBOK c 
SOAblllOft TOHHOCTblO. O^eBHAHO, HTO MOM MeHbllie C3MH HOnpaB- 
kh, TeM MeHbme ouih6kh npH onpefleneHHH sthx nonpaBOHHUX 
K03(j)cj)HUHeHT0B bjihhiot Ha o6myio TOHHocTb H3MepenHH. rioaTo- 
My, npHMeHsm cneuHajibHbie npaeMU, ctp©mhtch co3AaTb Tanne 
yCJIOBHH, npH KOTOpbIX OTACAbHblMH IIOIIpaBKaMH MO)KHO npe- 
He6penb. 

Pe3K)MHpyeM Bonpoc o nonpaBKax npH onpeAeiieHHH a6co- 
AIOTHOfi aKTHBHO'CTH 6eTa-H3AyHaK>UlHX <H30T0n0B MeTOAlOM TOp- 
HOBOrO CHeTHHKa. 

1. MepTBoe b p e m h c n e t hhk a (pa3pemaiomee Bpe- 
MH CHeTHOH yCT3HOBKH) . lloripaBKa Ha MepTBOe BpeMH BHOCHTCH 
b BejiHHHHy peracTpapyeMoft CKopocra cneTa N npeayie Bcex 
ocTajibHbix nonpaBOK. IlonpaBKa Ha MepTBoe BpeMH onpeAeAHeT- 
ch, Kax H3BecTHo, no (JiopMyjie: 


a HcnpaBJienHafl cKopocrb cneTa, cootb eTCTBeHHo: 

n» = ' i~nt ' ' 

BejiHHHHa MepTBoro BpeMeHH t 6u'H3Ka k 8 . 107 4 ceK.“ 5 ,t 0 re .'MHH. 
IlonpaBKa Kt He npeBmnaeT l Q /«, ecAH CKOpocTb caeTa N< 
2000 umu/muh. - 

2. OoH CHeTHHKa. Ooh BcerAa BbiHHTaeTCH nocAe- bbb- 

AeHHH nonpaBKH Ha MepTBoe BpeMH. 

J=N np =No— N* ( 5 ) 
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ECJIH ofim-Hft <})0H BKJIJO^aeT B ce6n c|)OH OT Y-H3.TiyqeHH5T 
npenapaTa, hoo6xoahmo CHHTb Kpapyio norAomeHHH 6eTa-na- 
cthu; TorAa ocTaTOHHafl nocjie norjiomeHHH 6eTa-nacTHu aKTHB- 
hoctb 6yAeT npHHaAAencaTb y-KOMnoHeHTe. 

JXnn yMeHbmeHHH cj)0Ha h ero BapnauHH cjieAyeT enernuK 
noMemaTb b CBHHUOByio 3amnTy c toaiahhoh ctchok— 5 mm. 

3. B o c n p o h 3 b o a h m o c t b n o k a 3 a h h ft n p h 6 o p a . 
Hah aficoAiOTHbix H3MepeHHfi cAeAyeT ofiecnenHTb 10O o /o-io boc- 
npoHBOAHMOCTb noi<a3aHHft, hto npeArioAaraeT ciaOHAbHyio pa6o- 
Ty OTeTHHKa H yCTaHOBKH H IIOCTOHHCTBO pacnoAO>KeHHH Bcex AeTa- 
ACH. Pa3yMeeTCH, aah noAyneHHH AocTOBepHbix pe3yAbTaT0B Hy>K- 
HO nOAb30BaTbCH TOpUOBblM CHeTHHKOM XO'POLIierO KaMeCTBa, 
HMeiOIAHM AAHH'H'Oe BAaTO (>250 BOAbT) c HyAeBbIM HaKAOHOM. 

4. 3(j)(j)eKTHBHOCTb CHeHHKa k 6 e t a-A y m aM . 

CnemHK AOA^eH perHCTpHpoBaib ace 6eTa-HacTHUbi, nonaAaio- 
mne b ero HyBCTBHTeAbHbift oS^eM, h He acajou AasaTb Ao>KHbix 
HMnyAbcoB, He CBH3aHHbix e nonaAaHHeM b Hero nacTHu^ =1). 
riepBOMy ycAO'BHio (100%-HaH perHCTpauHH) yAOBAeTBopniOT 
noHTH Bee caMoracHinnecH cqemHKH FeHrepa-MioAAepa. J\u a- 
(j) p a r m h p ob a h h e nyqxa fieia-nacTHu, fiAaroAapn KOTopoMy bcc 
H aCTHUbI npOXOAHT B FAySHHy H yB'CT B H T0A b H 0 TO O0BeMa CHeTHH- 

i<a, a on o a HH t e a b ho CHHXtaer BepoHTHocTb npocHeia. BxopoMy 

yCAOBHIO (OTCyTCTBHe AO>KHbIX HMnyAbCOB) y A‘0 B A eTB 0 p H K) T 
TOAbKO Te CHeTHHKH, y KOTOpblX nAaTo x a p a K t e p HCTiH K H npn AO- 
CTaTOHHOH npOTH>KeHHOCTH inpaKTHHeCKH He HMeeT HaKAOHa. B 
3T0M CAynae KOA eSaHHH 3(})4>eKTHBHOCTH CHeTHHKa o6bIHHO A6>KaT 
b npeaeAax o6ih,hx annapaTypHbix ouihSok h mo>kho noAo>KHTb 
efi =1. 

5. r eoMeTpHnecKHH 4 )aKT0 P t]. reoMerpHnecKHU 
4)aKTop aah cAyHaa TopuoBoro eneinnKa onpeAeAHeicn no cj>op- 
MyAe: 



rAe r — paAnyc OTBepcTHH, a h — paccTOHHHe ot npenapaia ao 
BepxHero Kpan AHa^parMbi (cm. pafioTy N° 6 ). 

•B-CAynae TOHennoro HCTOHHHKa, HaxoAnmerocH Ha paccioH- 
hhh 2 — 3 cm or cneTHHKa, norpeuiHOCTb b o*n p e ac a eH hh othoch- 
TeAbHoro TeAecHoro yrAa, Bbipe3aeMoro Ana^parMOH, mokho 
CHHTaTb paBHOH 1—2%. 

rionpaBKa Ha reoMeipHnecKHH c})aKTOp bboahtch nocAe yneia 
nonpanoK Ha MepTBoe BpeMH h c|)oh, 
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6. IlonpaBKa Ha norAomeHHe h paccesHHe 6e- 
Ta-H3JiyHeHHH b cTeHKe (oKouiKe) cneTHHKa « b cnoe MextAy npe- 
napaTOM h ch&thhkom. B paCoTe Ns 9 yKa3biBajiocb Ha TpyAHO- 
cth npn onpeae^eHHH aroft nonpasKH. IlonpaBKa Ha nornome- 
HHe onpeaeJiHJiacb hhmh ah<5o no 4>opMyjie: 

Anora — jjj e • l'/ 

r,ae z*(M> =(Pb*Xb+Pct- x ct)»4><}). Jih6o rpa^mecKHM 3KcrpanoAH- 
poBaHHeM KpHBofi rnorjiomeHHfl k wy^eBoft TOAiUHHe. Oahbko «e- 
sK'CnoHGHUHajib'HbiH xapaKTep noiviomeHHH 6eTa-nacTHu b toh- 
khx cjiohx semecTBa [ s ] craBiiT iioa coMFienne cnp a b e,zyi h BOCTb ra- 
Koro cnocoSa b b cach h h nonpaBKH. 3to b nepByio onepCAb otho- 
chtch k 6era-H3JiyHeHHK) MaJiofi BHepriiH. B t b 6 ji Hue 1 npHBO- 
abtch 3HaHeHHH nonpaBOK Ha norjiomeHHe fieTa-MaAyneHHH C 14 , 
S 35 , Ca 45 h TP 04 , nojiy^eHHbix aBTopoM npn noMouw mctoahkh, 
onncaHHOH b yKa3aHHoii pa6oTe P] aah cjiynaa, KorAa reoMeTpH- 
HeCKHH <J)aKTOp T) =0,08 (TOHCTHblH HCTOHHHK pacmWIOWeH Ha 
paccTOHHHH 15 mm or AnacjrparMbi AnaMeipoM 19,45 mm). 

T a 6 ji h u a 1 


IlonpaBKa Ha norjiomeHHe Knom 6eTa-H3.iyHeHH» (r| 0,08) 


ScjufreKTHBHaH TOJI- 
lUHHa norJiOTHTeJiH, 
Mr/CM 2 

C u 

§35 

Ca 45 

71204 

0 

1,000 

1,000 

1,000 

1,000 

1 

0,617 

0,645 

0,748 

0,839 

2 

0,427 

0,483 

0,613 

0,775 

3 

0,322 

0,373 

0,531 

0,743 

4 

0,242 

0,288 

0,459 

0,712 

5 

0,183 

0,223 

0,397 

0,682 

6 

1,137 

0,172 

.0,347 

0,653 

7 

0,103 

0,133 

' 0,304 

0,626 

8 

0,077 

0,103 

0,264 

0,590 


TaSAHHHbie 3H3HeHHH /C n orJI CyiUeCTBeHHO OTAHHaiOTCH OT BW- 
HHCAeHHbix no (JropMyjie (7). 

B cjiynae wecTKoro 6eTa-H3JiyweHHH (P 32 , Sr 8fr H AP ) nonpaB- 
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Ka H-a norjiomeHMe b B03Ayxe h OKHe TopuoBoro cnemHKa HeBe- 
.TiHKa npH ee onpeAeJieHHH AOCTa-rorao BOcnojib30BaTbCH (popMy- 
flofi (7) . ■ i 

7. C a mo oc ji a 6 ji e'H h e 6 eT a-H 3Ji y n e« h h b o 6- 

pa3u,e. Ko3(jMj)HUHeHT caMoocJiafijieHHB s=-t-(cm. pafioTy 

j 0 

JMb II) onpeaejiaeTCH jih6o no (j)opMyjie 


s = 





AJiH npenapaTOB tojiiuhhoh dv a </<R M , jih 6 o 3 KcnepHMeHTajib- 
hhm nyieM . n-pn adconiOTHbix HBMepemiHX peKOMeHAyeiCH boo5- 
me HCK^ionaTb nonpaBKy Ha caMooc^aS/ieHne nyieM npHroTOBJie- 
HHH Hpe3Bbina»HO TOHKHX npenapaTOB, TOJlLUHHa KOTOP'blX MeHb- 

me OmH 6 Ka, b hoc km an npn 3 tom ponymeHHH, oocTa'BHi Me- 

nee 1%. 

8 . OfipaiHoe paccesHHe ot noflJioJKKH. Ko3c})4>h- 

uneHT oSpaTHoro pacceniHHa q = 1 — ■ onpeflejiHeica aKcnepn- 

Jo 

Mema^bHo — cpaBHCHHeM cKopociefi cneia hctohhhkob, HaHeceH- 
Hbix wa oneHb TOHKyK) njieHKy n Ha noAJioxKKy H3 onpeaeJieHHoro 
Maiepnajia AaHHOH mnmHHbi. B ycJioBHflx SKcnepHMeHTa k03$(}3h- 
UHeHT q MOJKeT npHHHMaTb 3 HaneHHH, Sojibume hjih paBHbie ean- 
HHU,e, q^-1. EcAH K03(})<f)HH,HeHT Ca:M 00 CAa' 6 AeHHfl S 33MeTHO OTAH- 
qeH ot eflHHHUbi (aoct aTOHHO toa ctum npenapai) , to nonpaBKy 
Ha odpaiHoe OTpa>KeHHe q BBoamb He cjieayeT. iiipn tomhux a'6- 
cojnoTHbix H 3 Mepe«HH.x psKOMeHnyeTcn n;p h r o t a b ah b a Tb onemb 
TOHKHe nOAAOJKKH (H3 opraHHHeCKOH njieHKH) , TOJIUTHHa KOTOpbIX 
d < 1 00 mkt/cm 2 , h npenedperaTb pacceHHneM 6eTa-H3JiyneHHH b 

'HHX. 


9. CxeMa p acna.ua HSOTOna. rionpaBKa na cxeMy 
pacnapa He bboahtch, ecjiH 6eTa-H3Ay*ieHHe AaHHoro H 30 Tona 
HMeeT npocTOH cneKTp (P = l). B odmeM CAynae npn H3MepeHHH 


akTHBHOCTH HO CKOpOCTH SeTa-CnCTa HyJKHO yHHTbliBaTb, HTO B 
oahom aKTe pacnaaa b cpeaneM MOJKeT HcnycKaTbCfl ah6o MeHb- 
nie oahoh SeTa-nacTHUbi (pa3BeTBJieHHaH exeMa pacnaaa), jih6o 
O bAbuie oahoh (KOHBepcnoHHbie ajieKTpoHbi) . .HanpHMep, pacnaa 
Hflpa Ce ul opoHcxoAHT b 30°/o caynaeB c HcnycKaHHe.M 6e?a-na- 
CTHiibi (E M . =0,56 M3 a) , a b 70% cJiynaeB — c HcnyCKaHneM 6e-ra- 
nacTHUbi (E m =0,41 Mae) h raMMa-KBaHTa c BHerneH 


hv=0,45 M3 e. faMMa-nepexoa treHepHpyeT KOHBepcHo’HHbie aaeKT- 
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pOHbl e - C K03(|)cj)HUHeHT0M KOHBepCHH a = 23 %. Ta'KHM o 6 pa 30 M, 
b ep ohthocth HcnyCKaiiHsi ucTa-MacTHu. 1 -ro, 2 -ro — nepexoBOB h 
ScTieKTpOHOB BHyTpeHHeft KOHBepCHH HaXOAHTCfl B COOTHOLU6HHH: 

Pi : P 2 : p<r = 0,3 : 0,7 : 0,16, a o6mee mhcjio SBeHTpowo®, npnxo- 
flaiUH'xcfi Ha obhh pacna^ coctaBjiHeT 


Pp ‘=1,16 


HaCTHU 

pacnaB 


t. e. GoJibiue enHHHubi. 

C/io>KHbii’i cneKip '6eTa-H3.nyqeHHH ri p.HHHMaeTc® bo BHHMaHHe 
xaioKe np« pacwere nonpaBOK A'norji. s h q, h6o 3(f)ij)ci<Tbi norjio- 
meHHH h -pacceHHHH 3 aBHCHT ot sHeprmi napuHaBbHbix 6eia- 
cneKrpoB. Zl-n ?! Kaacaoro napuHajibHoro 6 eTa-eneKTpa Pi cJieByeT 
oripeaeuHTb, Boofime roBopn, cboh 3HaqeHHq nonpaBOK K n0T]l , 
s h q . 

10. C t a t h c t h m e c k h e h n p y r h e o lu h 6 k h h 3 m e p e- 
h h h. Ora THCTHaecKyK) ouin6i<y npn H3MepeHHH ckopocth cneTa 
mo>kho cflejiaTb M3JIOH, yBejiHBHBaa bpcmh H3MepeHHa: 


_ 100'%' -. / N N<f, 

' np N— N* V t + 4. 


(9) 


Uejiecooopa3Ho 'npeBBapHTejibHO, «a ochob3hhh rpySoro H3- 
MepemiH ckopocth cqera, pacOTHTaTb onTHMajib'Hyio npoBOJmH- 
TeJibHOCTb H3MepeHHH, oSecne'-iHBaiomyro 3a^aH)-iyio ToqHocTb 
8 n p (cm. paSoTy Ns 7). TpyBHee yqecTt, ©whOkh npa onpeBejie- 
hhh Bcex yKaaaHHbix nonpaBOK. IlorpeiiiHocTb b onpeaejieHHH 
reoMeipHwecKoro cjjaKTopa npn bh ai(f>p a tm h p ob a h wh nyqxa 6eTa- 
qacxHu mojkho caejiaTb He 6o,nee 2%. OuinSKa b onpeBe-neHHH 
A’norji cocraBJiaer oSbimio MeHee 1% b cjiyqae E M >1 M 98 , 2— 
3% bbh E m ~0,5 M38, h 5 — 10%' bbh E M ~0,2 M98. npH paOoTe 
c oqeHb tohkhmh npenapaTaiMH, HaHeceHHbiMH Ha npaKTHqecKH «He 
OTpa>KaK)myK)» noBBOJKK-y o6maa oniHOKa a6coJiioTHbix H3MepeHHH 

3KTHBHOCTH SeTa-llpenapaTOB 3TH'M MeTOBOM COCTaBBHeT OKOJIO 

3—4 % bjih E m >1 M98 h 10 — 15%' bbh E M ~0,2 Mae. 

riPH ’ yCJlOB'HH KajIH'6pOBKH TOpUOBOro ■CHeTqHKa no BBHHHM 
H3MepeHHH aficOJIKDTHOH aKTHBHOCTH ' 3 K B H B ajiqpTH O TO o6pa3Ila B 
4it-cqeTqHKe (cm. paSoTy C. n. UejiHiueBa H A. O. OypMana [3]) 
MakcHMaJibHan 'norpeuiHocTb MonceT gbiTb CHHaceiia bo 3—5%.. 

KoHeqHo, np.HBeBeHHaH kji accHtpHKauHH yen obhh H3MepeHHftno 
HeKOTopofl deneHH HCKyocTBeHHa. HanpHMep, nonpaBKH ,Ha no- 
rjiomeHHe, caM ; oocJia6jieHHe h oSpaTHoe paoceaHHe 33bhcht ot 
BejiHqHHbi reoMeipHqecKoro.cjjaKTopa n hbbhjotch B 3 aHMocBH 3 aH- 
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■hbimh. riosTOMy HeoSxoAHMo y^iHTbiBaib Bee nonpaBKH oanoBpe- 

M6HHO. 

OSoaHaqaa, nan Bceraa, CKopocTb cneTa, ncnpaB^eHHyK) Ha 
MeprBoe bpbmh h (Jjoh, nepe3 N np (hjih qepe 3 J), »MeeM: 

N np =N • K x — (10) 

3Ta CKOpOCTb CHCra CBH33Ha C BejIHHHHOH aOcOJIIOTHOH aKTHBHCh 
CTH A (pacna^OB ; b MHHyTy) npn noMouiH K03$(|3HUHeHTa nponop- 
UHOHa;ibHOCTH F: 

Nnp=F-71 (11) 

OTKyaa 

(12) 

34 j 4 )eKTHBH 0CTb c h e t a E b OTJiHHHe ot paHee bbcach- 
iioii BeaHHHHbi (p CBH3biBaeT hch p a b ji eH'H y k) CKopocTb cqeia 
C aScOJHOTHOH a KTH B H OC T b IO . 3tOT K03(})t}>HU,HeHT A'OJmeH BKjllO- 
qaib Becb KOMruieKc b 3 a h mocb h 3 a h h h x nonpaBOK wa 3cpcj)eKTHB- 
HOCTb cqemHKa, BejiHHHHy TeJiecHoro yrjia, norjiomeHHe, caMo- 
ocjiafijieHHe, oSpainoe OTpaweHHe h, b CJiyqae HanooHocTH, «a 
cxe.My pacnaaa H30rona. flosTOMy, ncwiaraa 


F 03 • T) • P • /Cnorji ‘ s ‘ *1 1 


(13). 


OKoiiqatejibHo HMeeM: 



N n p ■ 

e 3 • T) • P • /C n • s • q 


paonaaoB 

MHHyiy 



AKTHBHOCTb B MHKpOKIOpiI nOJiyHHM, pa3AGJIHB 3TO BbipajKeHHO 
Ha hhcjio 3 ktob pacnaAa b 1 Mirayfy ajth 1 mhkpokioph, paBHoe 
2 , 22 - 10 s : 


A = 


N 


QP._ 


2,22 • 1 0° • eg • ri • P • A' n • s • q 


MiCKiopu 


(15) 


B cJiywae cjio>KHoro 6 exa-cneKT P a hjiii cmcch 6 eia-H 3 jiyqaie- 
•aeft npon3BeaeHHe P-/C n -s-q BbiHucJifieTCH hjih ica>KaoH KOMno- 
Hentbi b OTACJibHOCTH h pe3yvibTaTbi CKJia;tbiBaiorcH; Toraa tpop- 
My^ra (15) npHo6peTaeT c^ejyiomiiH BHa: 



Nnp 

2,22 • 10 J ■ eg * t] ( p ikjSi qt— j— psks 5,202 O - . . . ) 


MKKtOpil 


(16) 
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ncxyieAHee Bbipa>keHHe HMeer MecTo b cjiyqae, noffla HSBect- 
hh 3HaHeHHH K 03 tj 3 tJ)HUHeHT 0 B p , k , s , q fljiH KaJKflOH anepre- 

THHeCKOfi KOMIlOHeHTbl. EcjIH >Ke KaKOH-JIH 6 o H 3 3 THX K 03 (JkJ)H- 
uhghtob onpeaeJieH 3 KcnepHMe.HTajibHo aah AaHHoro H 30 Tona co 
CJlOJKHbIM CneKTpOM (HJIH AAH AaHHOM CMBCH H 3 OT 0 H 0 B) , TO 3 TOP 
K 03 t})(})HU,HeHT bxoaht MHo>KHTejieM nepeA cKoSKaMH b 3 HaMeHa- 
Tejie <J)opMy. 7 ibi (16), Tax KaK oh hbjihgtch Tonepb o 6 iu,hm aah 
B cex KOMnoHeHT. Ecah 3 KcnepHMeHTajibHo HaHAeHbi ace koai}) 4 >h- 
UneHTbi k, s, q, to b cKO^Kax ocTaeTCH AHiiib cyMMa ko 3 (|>(|)hh,h- 
eHTOB, xapaKTepH 3 yiomHx cxeMy pacnaAa (pi+p 2 +P 3 +...). 

MeTOA 4jt-CMeTHHKa. Pa3Hbie Tunbi 4jt-cHeTHHKOB h npHHunn 
hx pa6oTbi onncaHbi b AHTepaType [ 4 ’ 5 ]. 06ih,hm aah Bcex 4jt- 

CHeTHHKOB HBAfleTCH TO, HTO p 3 A HOa KTH B H bl H o6pa3eU, aScOAIOT- 
Han aKTHBHOCTb KOToporo noaJie>KHT onpeaejieH'Hio, bhochtch 
BHyTpb HyBCTBHTejibHoro oSpexia cHeTHHKa, hto no3BOAHeT pern- 
CTpHpoBaTb H3,ayH eHHe, HcnycKaeMoe bo bcgx .HanpaBAeHHHx, t. e. 
b npeaejiax noAHoro TeAec'Horo yrjia 4 ji. 3 to >kc a,aei bo 3 mo>k- 
HocTb HCKjuoHHTb BBefleHHe nonpaBox Ha reoMeTpHK), norjiome- 
HHe h o 6 paTHoe paccen.HHe 6 eTa-H 3 AyqeHHH. IlonpaBKH «a caMO- 
norjiomeHHe h norAomeHHe H3AyqeHHH b Hecymeft HJieHKe mopkho 
•HCKJiKiqHTb nyTeM npwroTOBJieHHH o6pa3ua b BHAe oneHb tohko- 
ro cjiOH (<50 mkP/cm 2 ) , noMemaeMoro Ha njieHKy toaluhhoh 
10 — 30 MKr/cM 2 . 

EcAH OTBJIGHbCH Ot 'BOHpOCOB TeXHHKH H3MepeHHH, TO PipHMe- 
HeHHe 4ji-c l !eTqHKa He BCTpenaeT hhk 3 khx TpyAHOCTefi npHHUH- 
nHajibHoro xapaiaepa. /J,oa>kho 6biTb nocxaBJieHo TOjibKO oaho 


ycAOBHe, BbinojiHHiomeecH, BnponeM, hoath aah Bcex panHoaKTHB- 
Hbix H3OTOH0B: Ha pacnaA oAHoro hap a AOAJKHa •SuTb HcnymeHa, 
no KpafiHen Mepe, oA«a nacTHua, KOTopan neBepHHKa Bbi30BeT 
cpa6aTbiBaHHe cnerAHKa, t. e. (T hah |3 h -HacTHua. ,0,onoAHHTeAb- 
Hbie qacTHAbi hah KBaHTbi, conpoBOJKAaiomHe 6eTa-HcnycKaHHe 
(SAeKTpOHbl KOHBepCHH', y-AHHHH, aHHHrHAHUHOHH'Oe H 3 AyHeHHe), 


«e co3AaiOT noMex, Tan kak Bbi3Ba.HHbie hmh HMnyAbCbi coBnaAa- 
IOT H CAHBaKJTCH C HMnyAb'CaMH SeTa-HaCTHU,. He Hy>KHO 3HaTb 
Aa>xe cxeMbi pacnaAa, b atom 3aKAioqaeTCH oco6oe npeHMyine- 
cTBo MeTOAa. 

TaKHM o6pa30M, 4jt-eqeTHHK no3B0AHeT HenocpeACTBeHno pe- 


THCTpHpOBaTb npaKTHHOCKH B'Ce aKTbl pacnaAa paAHOaKTHBHbIX 

HAep, npoHcxoAHiUHe b H3MepHeMOM o 6 pa 3 ue. OopMy^a (15) ajih 
onpeAeAeHHH aScoAiOTHOH aKTHBH.ocTH MeTOAOM 4n-cqeTHHKa 
npHoSpeTaeT qpe3BbmafiHo npocTofl bha: 

^ ap,4:t -MKKtOpU (17) 




2,22 • 1U“ 
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r\ae Nap,.!* — xax o6hm.ho, cKopocib cneia, HcnpasjieHHaH Ha 
MepTBoe BpeMa h 4>oh 4:i-'CHeTHHxa. IlonpaBKy Ha MepTBoe Bpc- 
MH, HOT op a Tpe5yCT BblMHCAe.HHH, MO/KHO TaiOKe HCXJIIOHHTb 
nyTeM npHMeHeHHB Ma;ioaxTHBHbix npenapaTOB, AaiomHX b 
4.Tt-c'ierHHKe cxopocrb c<ieTa, ue npeBbimaiomyio 2000 umuImuh. 

He ocTanaBJiHBasicb na pa3JiHmibix BapnaHTax 4jt-CHeTHHXOB, b 
•lacTHocTH Ha cneu,Ha^bHbix Bonpocax koh CT p y ku,hh , xacax)mHXCH 
Oil TH M a b H 0 H cJ)OpM bt BJieKTpHMeCKOTO nOJTH B CHeTHHXe, pacno- 
jTo*eHHH noAJio)KKH c npenapaTOM, pewnMa paSoTbi h t. a., onw- 
UieM KpaTKO yCTpOHCTBO H OCHOBHHe OCo6eHHOCTH 4 -T-CMeTHHKa, 
HMeiomeroca b Harneft jiaSopaiopHH. 



Phc. 45. CqeTUHK nasi aOco/iioTHMX H3MepeHHti CA-4n-E<l>JI 
(BHeuiHHH bhj) . BbinycKacTCH 3KcnepHMeHTa.ibHo-MexaHHMe- 
CKoii MactepcKofl TCXA. 


BHeuiHHft bha cneTHHKa CA-4n-BOJI, cxoncTpyHpoBaHHoro b 
Bno4)H3HHecKOH JiafiopaTopiiH TCXA [ 6 ], npeAcraBJieH Ha pnc. 45. 
CoCcTBenno 4.TCHemHK H3o6pa>xeH b npaBofi nacTH pncyHXa b 
MeTajiJiHHecKofl noACTaBxe. BajiAOH c re/ineM (Ha 33AHeM iuiaHe) 
h A*oap oo cMecHTe./ibH0H npoOnpxoH yjxe 3HaxoMbi HaM no cner 
MHKy COT-30-B<I)/I (cm. paSoTy Ne 12) h cpa3y HaBOAHT Ha 
MbiCAb, mo 4n-CHeTqHK padoraer b ra3onpoTOHHOM pexcHMe. Co- 
cTaB ra30Bofi cMecH (reAuft, cnnpT h 3$Hp) Taxoft >xe, xan h 
b cJiynae cneTHHxa COT-30-B<I>JI. 
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Ha phc. 46 4n-c t iemHK 4ioKa3aH b co6paHHOM h pa3o6paHHoM 
BHjie, a Ha pnc. 47 ash ero cxeMaraqecKHfi pa3pe3. 

CneTHHK npeftCTaBjiaer 00608 pa36opHyio KOHCTpyKUHK), co- 
CTOflmyiO M3 asyx CTaJIbHbIX HHKejIHpOBaHHNX UHJIHHAPOB 1 (cm. 
pHC. 47) , o6pa3yiomHx npH c5opKe Kama, caeTHHKa. C Hapy*HUX 
TopuoB b uHJiHHApbi BBepHyTu mieKCHiviacoBbie (hjih n;iacTMac- 
coBHe) HaojiHTOpbi 3 h 4. B ojhom h3 hhx Ha pe3b6e ynpenjiCH Me- 



! 


Phc. 46 4-n-cHeT'iHK b co6paHHOM h pa3o6paHHOM bhac. BHH3y, c.iana 
HanpaBo: nieAOxpamiTeAbHhiH xojinaqox, maft<5a h npywHHa A.ih xpen- 
JieHHH HHTH, KOAbUa C TOHKOH n.TCHKOft, Ha KOTOpyK) HHHOCHTCfl H3Me- 
paeMbiH npenapaT. 

TaJiJiHHCCKHS KcvraanoK 8. Ha KoropwS noAaeTca Buconoe Hanpa- 
xceHHe. B KOJinaHKe KpenHTca BOJib(J>paMOBaa HHTb (0,15 mm) 6, 
OKaHHHBaiomaflCH ctckjihhhoh 6ycHHKo8. Koiyia caeTHHK co6paH, 
HHTb npOXOflHT B OTBepCTHe BTOpOrO H 30 JIHTOpa, KpenHTCH 3a 6y- 
CHHKy uiafiOoH 12 h HaTarHBaeTca npyKHHoft 11. npyjKHHa no- 
MemaeTca b KOJibueBoft BbiToaxe BTyjiKH 10. rioBepx Kpenamero 
ycTpoftcTBa HaBHHH'HBaeTca iwieKCHiviaooBbiS KOJinaaoK 13. Ilpy- 
jKHHa, uia86a h KOJinaaoK bh«hh cneBa Ha nepe^neM miaHe pH- 
cyHKa 46. 

JXn a ycTaHOBKH p a a ho a KTHBHoro ©6pa3ua b 4jt-caeTHHK npa- 
MeHaerca MerajuiHaecKoe KOJibuo 5, Hecymee TOHKyio opraHHae- 
cxyio nJieHKy 9 (cm. Tanwe cnpaBa BHH3y pnc. 46), np HromBJieH- 
Hyio onHcaHHbiM HH5Ke cnoco6oM. 

njieHKa, Ha KOTopoft noMemeH o6pa3eu, 7, HMeeT b ueHTpe 
OTBepCTHe, cKB03b Hero npoxoAHT HHTb — a»oA caeTHHKa. 
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Tlpn cOopKe 4jt-C4eiqHKa npoiiy-CKaiOT HHTb b oTBepcme mieH- 
kh, a KOJibixo c njieHKOH Ha^eBaior Ha 6 opthk HHHCHero unjiH-HApa 
(cm. p'HC. 47a). SaTeM nponycKaiOT HHTb b B-opoHKy BepxHen 
KpblUJKH H COBMemaiOT HaiipaBJIHIOlUHe UITH(|)TbI BepXHeft nOJIO- 
BHHhl C COOTBCTCTByiOIUHM'H OTBepCTHHMH HHHCHCH HOJIOBHHbl 
CHOTMHKa. Coe^HHHTe^bHblM KOJIbUOM 2 CBHHHHBaiOT o6e HaCTH 
CqeiMIiKa, Iipn IIOMOIHH npy>KHHbI H UiaH^bl HaTHFHBajOT HHTb H, 



a 

Phc. 47a. CxeMaTHHecKHH pa3pe3 4.T-c4eTHHKa (o6o3Ha^eHHH — b TeKCTe)). 
6. riojioJKCHHe paAHoaKTHBHoro npenapaTa BHyTpH 4ji-c^eTqHKa. 


HaKOHeu, h a bwh q h b a iot njieKCHr^acoBbiH KojinaqoK. Kor^a cqer- 
hhk coSpan, oh npeacTaBJiHCT co6oft eAHHbift uhjihhap; b cpeA- 
neft nJiocKocTH ero nonepeHHoro ceqeHHH HaxoAHTCn njieHKa c 06- 
pa3UOM (cm. phc. 476). 

Kan yKa3brBajiocb, 4jt-cqeiqHK ashhoh kohct p y k u hh pafioraeT 
b npoTOHHOM pe>KHMe. Pa6oqaa ra30Ban CMecb nocrynaeT H3 
cMecHTejiH no pcbhhoboh TpySne b imyuep 15, npoxoAHT qepe3 
cqem-HK h bmxoaht qepe3 mTyuep 14 Ha BbixjionHyio npo6npKy. 
CqeTqHK CA-4n-BOJI pa6oraeT b ofijiacTH refirepa co craHAapT- 
hoh perncTpHpyiomcH annapaTypon rnna B hjth B-2. KpaTKHe 
rex'HHMocKHe AaHHbie cqeTqHKa CA-4jt-BOJI: 
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1. CqeTHHK Tuna CA-4jt-B<t>JI cjiyxurr ajih H 3 MepeH«H a6co- 

JIIOTHOH aKTHBHOCTH paCTBOpOB, COaepJKamHX paflHOaiKTHBHbie 
H3OT0nhi, HcnycKaiomHe 6eia-H3Jiy4eHHe b HHTepBaae aneprafl ot 
100 teas h Bbnne. 

2. HanpajKeHHe Havana cneTa 

npn t CM6CH 20°C .... 1700— <1800 b. 

npn t oMecH 0°C . . . . 1500—1600 b. 

3. HanMeHbuiaH npoTHjKe h H ocrb naaTo . . . 200 BoabT. 

4. HaH^ojibuinfl HaioiOH naaTo Ha 100 b. . . . 1,5%. 

5. HaH6ojibuiHH (J)oh . . . . . . .60 umiiImuh. 

6. MepTBoe BpeMH npn paCore b ofiaacTH Teftrepa 3 — 

4 • 10~ 4 ceK. 

7. AMnamyaa HMnyjibca, BbiaaBaeMoro 4jt-cHeTHHKOM, pa6o- 

TajomHM b oSaacra reflrepa «e HH*e 0,4 b. 

8. 4jt-CHeTHHK b coqera.HHH c uinpoKonoaocHbiM ycHflHTejieM 
HMnyabcoB MOJKei pa(x>TaTb T3K5Ke® oSaacTH nponopuHOHaabHo- 
ro cneTa. 

9. CocxaB paSonefi ra30Bofl cm&ch: reanfi-j-CMecb sthjioboto 
cnHpia h cepHoro 3(})Hpa. B cMecHTeabHyio npoOHpicy HaaHBaeT- 
ch 20 30 mji roroBoii cmcch aScoaiOTHoro cnnpTa h a&upa b 
o6beM,HOM COOTHOUieHHH 96% « 4%. 

HaHayquiHfi pewHM padoTw— npn 0°C. OaHaKo c^emHK pa6o- 
TaeT h np« KOMHaTHofi TeMnepaType. OnTHMaabHaa cKopocTb Te- 
aeHHa ra3a, npoxojwmero ^epe3 cHcreMy, oTsenaeT npHMepHo 

5 10 ny3bipbKaM b ceayHay Ha BbixaonHoft npo6apKe. Pacxoa 
reana npH HenpepbiBHoft paSoTe OKOao 1 amp a b aac. 

10. lloKa3aTeaeM opaBnabHoro Bbifiopa KoairaecTBa h Te.Mne- 
paiypbi CMecH, a raK*e ckopocth Toxa ra3a HiBaaeTca Haanane 
aJiHHHoro ropH30HTaabHoro naaio xapamepHCTHKH 4n-caeTaHKa. 
Flepea KaacaHM hobhm H3Mepe»HeM pexoMeHayeTCH npoBepHTb 
naa-ro cHeTHHKa. 

11. OniH^xa b onpeaeacHHH aOcoaioTHofi aKTHBHOCTH 6eta- 
H3nyqaiom.Hx o6pa3poB raaBHUM o6pa30M cBH3aHa c norao m e- 
HHeM ScTa-vacTHu, b MaTepnaae o5pa3ua h ero noaaoJKKe. 3ia 
oumfiKa 3aBHCHT ot 3HeprHH H3aytieHHH « ToamuHw o6pa3iia « 
naeHKH, a TaKace onpeaeaaeTCH HcroaHocTbio npH H3MepeHHH 
ooteMa xanan paaHoaKTHBHoro pacTBopa, b 3 htoh j\jih npHroTOB* 
aeHHa o6pa3ua. 

npn <x>6aioaeHHH cneunaabHOH mctoahkh (cm. .HHwe) npHro- 
TOBaeHHH paanoaKTHBHbix o6pa3uoB ToaiuHHoft He 5oaee 50 mkt 
H a 1 CM* H TOHKHX opraHmecKHx naeHOK xoautHHOfi 10—30 mkt 
H a 1 CM* TOHHOCTb OTipeACaeHHH aficOaKDTHOH 6eTa-aKTHBHOCTH 
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ii 30 TonoB mo>kho AoBecTu ao 2 — 3% aah JKecTKoro 6eia-n3AyMt- 
HHii h 3—5% ajih MsrKoro 6eTa-H3AyneHHH. 

12. HaAimne BHyTpH CHcmHKa HenpoBOAHmen oprammecKOH 
nAeHKH c p a aho a kthb h bi m o6pa3UOM npaKTHnecKH He HCKa>KaeT 
CHMMeTpHK) SJieKTpOCTaTHHeCKOrO nOAH CHeTHHKa, T. K. nACHKa 
pacnoAoweHa no o6e cTopoHbi mhth BAOJib CHAOBbix ahhhh noAH. 
3(J)$eKTbi noAflpH3auHH h aapHAKH nAeHKH c o5pa3uoM (&cah 
OHH HMeiOT MeCTO) «e CKa 3 bIBaiOTCH Ha CHeTHbIX KaueCTBaX CHeT- 
HHKa. 3 to noATBepKAaeTCH bhcokoh craCHJibHocTbio OTcneTOB 
4n-CHeTHHKa npn ashhom HanpH>KeHHH h hoot oh hct bo m ruiaTo 
CHeTHOH xapaKTepHCTHKH npH npOHHX paBHbIX yCJIOBHHX. HaJI Pi- 
que xopouiero nJiaTo HBJineTCH noKa3aTejieM toto, hto acJxjpeKTHB- 
HOCTb CHeTHHKa K peTHCTpaUHH SeTa-HaCTHU, npaKTHHeCKH He ot 
JIHH aeTCH OT 100% (OTCyTCTBHe JIOJKHbIX HMnyJIbCOB). CneTHHKH 

CA-4jt-EOJ1 h 3 pot a b ji h b a 10 tc n 3 KcnepHMeHTaJibH 0 -MexaHHHecKH- 
mh MacTepcKHMH TCXA. 

FI p H TOT OB JI eH H e TO'HKHX n A e H OK H O 0 p a 3 U 0 B. 
ToHKHe IUI6HKH, HTpaiOIUHe pOJIb nOAAO>KeK paAHOaKTHBHbIX 
o6pa3UOB, H3roTaBAHBaioTCH MeTOAOM pacTeKaHHH no CTexjiy pa- 
cTBopa iuieKCHiviaca b AHXJiopaTane. 20 MHJiJinrpaMMOB mcjikhx 
njieKCHTJiacoBbix cTpy>KeK pacTBopniOT b TeneHne 8 10 nacoB 

b 20—25 cm 3 AHXJiopaTaHa. 3axeM 10—15 cm 3 stoto pacTBopa Ha- 
jiHBaiOT .Ha HHCTyio, npeABapHTejibHo npoTepTyio scJdhpom h npo- 
cymeHHyio noBepxHOCTb cTenjia pa3MepOM 18X24 cm 2 . lloKaHH- 
BaHneM cTeKJia AoSnaaioTCH paBHOMepHoro pacTeKaHHH pacTBopa 
no Bceft noBepxHOCTH. Flocjie ncnapeHHH AHXJiopoTaHa Ha ctck- 
jie ocraeTCfl tohk3h HHTepcJiepHpyioinaH HJieKCHrJiacoBaH nJieHKa, 
KOTopan 3aTeM jianueTOM HapeaaeTCH Ha KBaApaTbi c tbkhm pa 
cneTOM, HTofibi pa3Mepbi hx Shah HecKOJibKo 6oJibixie AnaMeTpa 
noAAepjKHBaiomHx KOJieu 4jT-CHeTHHKa. Ctckjio c naApe3aHHOH 
njieHKOft noMemaioT 3aTeM b nAOCKyio KiOBeTy, b KOTopyio nocTe- 
neHHo HaJiHBaiOT BOAy. KBaApaTbi njieHKH naHHHaiOT oTCTaBaTb 
ot cTeKjia h BcnjiHBaiOT Ha noBepxHOCTb bo ah. FIoa nJieHKy c 
nOMOlUbK) H 30 rHyTOfi CBHHU.OBOH nJiaCTHHKH nO A BO AH T KOJIbUO, Ha 
KOTopoe «jtobht» nJieHKy. 3aT0M njieHKa cyinHTCH, nocjie nero 
npn noMomn HarpeToro Kpyrjioro xcejieaHoro CTepncHH b uenTpe 
njieHKH npo>KHraeTCH oTBepcTHe AHaMeTpoM 10—12 mm. Tanne 
njieHKH Ha KOJibuax bhahh na p«-c. 46. 3 thm cnoco6oM mo>kho 
HpHrOTOBHTb BJlCHKH TOAUIHHOH 20 — 40 MKr/CM 2 . PaCTBOpHH MeHb- 
mee KOJiHnecTBo njieKcnrjiaca, mo>kho npn HexoTopOM naBbixe 
nojiynaTb 6oJiee tchkhc HJteHKH. 

J\j IH onpeAeJieHHH afiCOAIOTHOH aKTHBHOCTH HCCAeAyeMoro 
pa AHoaKTHBHoro pacTBopa Kan.iH ototo pacTBopa HaHocnT na 
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BhimeynoMHHyTyio njieHKy. Hjih aroft ueiiH Jiyquie Bcero no;ib30- 
BaTbCH imneTKOH Ha 0,2 ma , «oHeu Koropoft mpeABapHTejibHo 
oiTHTHBaeTCH Ha rasosoH ropejiKe b TOHKoe catajio*. Tairaa rpa- 
BynpoBaHHaH nnneTKa no3BOJi«eT nojiynaTb HeSoJibiune cran- 
^apTHbie KanjiH onpe^ejieHHoro ofrbeMa (5 — 10 mm 3 ) IlBe-TDH 

“* pawoaKTH T° pacTBopa, paaSaB^eHHoro b HSBeciHoe 
HHCBO pa3 C TeM, HTOSbl Be nOByHHTb CaHUIKOM ScWlblUOH CKOPOCTH 
cweTa b 4it-cqeTHHKe, HaHocHTcn Ha njieHKy b paanhix MecTax Ha 
paCCTOflHHH~5 MM OT OTBepCTHH H B blCyill HB 3 lOTC H np« KOMHaT- 
hoh TeMnepaiype. rioc/ie HcnapeHHH nanna Ha njieHKe ocTae-rca 
« htho» BHaMeTpoM 2 3 mm, HMeiomee noBepxHocTHyio hjiot- 
BocTb MeHee 50 mkit/cm* (np H coBepacaHHH hochtcjih b pataweM 

Luln 0 ^ 6 n0 P H 4Ka 0,5— 0,7 Mr Ha 1 mji) h donee hjih MeHee p»B- 
HOMepnoe no roniHHHe. CaMonornomeHHe 6exa-H3Jiyq e HHH b ctcwib 
tohkhx cjiohx mojkho He npHHHMaTb bo BHHMaHHe .aajKe b cnyqae 
MHTKoro H3^yqeHHH C 4 H S 35 (oueHKa norjiomeHHa deTa-nacrHu 
b KpHCTajuiHKax Tanoro o6pa3ua aaeT 3HaqeHHe, He npeBH- 
maiomee 2% ot odmero qacjia qacnm). 

noApogHee o cqerwHKe CA-4n-B<DJl' H o nopjWKe padoTH c 
thm eqeTq«KOM mohtho o3HaKOMHTbca no onncaHHio h hhctpvk- 
uhh «CqeTHHK CA-B0>JT» [ 6 ], 

n p H II 3flJI C)K HOC T h: , 

1 - ycTaHOBKa B- 2 , ceKyH^OMep. 

2 . CweTHHK T- 25 -B <PJ 1 C IlOACTaBKOH B CBHHUOBOM AOMHKe 
4 KZ H n K f C if' B ? J1- BaJi;i ? H c rejIHeM - CMecb cnapTa h 3 <t>Hpa. Aea 

5. Ko;ibuo c naeHKoft 6e3 npenapaia. 

6 . ypaHOBLlfl STajIOH. 

. 7 * HpenapaT P 32 (S 35 ) Ha aaioMHHHeBOH Hamemce (oSteMhi xanejih hahp. 

cettHux Ha iwieHKy h ajiio mhhh eBy io qaiHemcy, oj 5 hh 3 kobm) 

8 . A^iOMHHHeBaH no^cTaBKa (26 Mr/cM 2 ). 

9 . AniOMHHHeBaH ^Ha$parMa c OTBepcTHeM anaMexpoM 20 mm 

10. n^eKCHr^acoBaa noacraBKa c KpyniOH BHTOMKofi 

T9 w HHefiKa ' NTaHreH-uHpKyjib, MHJijiHMeTpoBaa Cyiiara 
12 . MaTeMaTHqecKHft cnpaBOHHHK, xa&iiHUbi V 

ynpaofcnenue 1 

HsMepeHHe aCcojiiOTHofl aKTHBHocTH npenapara P 32 (S 3a ) 

MeTOAOM 4jt“CHeTHHKa 

na ™p?S 8 Pa6 ° Ta B f^ CH 1,0 r Py nnaM (KaxcflaH rpyn- 
"i, S— 6 xypcaHTOB). IToCJie 03HaKOMneHHH c ycrpofi- 

ctbom cqeTHHKa CA-4 ji-B<DJI Kansan rpynna nonynaeT KOJibuo 
c n^teHKoft h npenapaTOM h ranoe *e KOJibuo fies npenapara (am 
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i-i 3 M.ep 6 HHH cj)OHa). Ka>K£biH Kyp-can t nojiyqaei, npoMe Toro, aJiio- 
MHHHeByio name^Ky c npenapaTOM, -np h ro to b ji eH-H h m hs topo >ne 
pacTBopa h TeM >ne cnoooSo.M, nan b cjiynae npenapaxa Ha ruieH- 
Ke. OS'beMbr xanejib v mjt, BSHTbix &jih ncwfyqeHHH Toro h npyroro 
npenapara, OAH'HiaKOBbi >h coofimaiOTcji npenojjaBaxejieM, 'Hapnjiy 
c h a m e h o b a h h e m nsoTona, nepea waqajioM pa 6 orbi. 

rio,MecTHTb npenapax b 43t-c i ieTqHK w nojuoTOB’HTb nocJiCAHiifi 
k pa 6 oTe, corjiacHo h h ct py kuhh . rtocjie npo^yBa cneraHKa ra3.0M 
b re i ieHHe 10 MHHyr onpeAejiHTb wanajibHoe Hian-pHHceHHe V H h 
B biopaTb paooqee ‘ nanpjixeHHe (oChuho V =V H +100 Bojibr). 

KOHTjpOJIH CTa 6 H JI b ; H 0 CT-H pafiOTbl 4 jt-Cqe'TBHK , a npOBeCTH 
HHTHKpaTHoe HSMepenne cKopocxn cnera no 1 MHHVTe npn pa 6 o- 

HCM H a'll p H >K CHB H . 

ripenapaT (P 32 mu S 35 ) H3MepaeTCH b TeqeHne 5 mhhvt. 3a- 
TeM Hy*Ho pa3o6paTb tecnerm-iK (n p e a® a p h Te ji b « o 
c h a Tb h a n p h jk e® h e!), BbiHyTb KOjibuo c npenapaTow, no- 
ct aBHTb ;na ero mccto 'KOJibuo c «nycTofi» tuichkoh h cHOBa co- 
OpaTb cnemHK. fiocjie 5-MHHyTHoro npo/iyBa HSMepneTCH ebon 
JT-cneTH-HHa Tipn V= V p b Tenemie 5 M-HHyx. Pe 3 yjibTaxbi H 3 Mepe- 
HHW 3c!HOCHTCB B TaSjI-HUy 2. 


Adcojuoriibie M3Mepennfl B 4jt-CHeT«inKe CA-EM 

Vh=== ' BOJibj; V p = BOjibi 

n P ena P aT 0(5beM KanjiH y = . 


T a 6 ji h u a 2 


£ 

t 


1 

£ 1 H 

i ^ 

i 

2 

S' 

3 

^ II 

-s 

f i 

CC 

1 

l 

z 5 £ 

^0* 


BOjibr: k.~ 64 

. . . . MJI 


n P H «eo 6 xo®HMOCTH (N >2000 hmo/mhh) nonpaBKy H a M ep T - 
BoeBpe.MyTOTbnotoMpe ( 4 ), np.HHHB min te-cnemuM 
Q,o -iu cen. b -10 mhh. OKOHnarejibHbie pe 3 y^bTaTbi 3 an«- 
carb b BH®e: . _ 

~ ± . UMft/MUH 

^4-— ...... MUKpOKIVpll . 

y^e.ribnaH aKTHBHocTb pacTBopa ay — 4 — MKtoo pu 

V MA 
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y npamneHiie 2 . . f . . 

KajinSpoBKa Topuoeoro cneTHHKa T-25-BOJI no 4jc-C4emnKy 
CA-4 jt-E<S>J 1. OnpeAeJieHHe 3tj)^eKTHBHocTn cneTa F 

IlpenapaT P 82 (S 85 ) ,Ha ajnoMHHHeBOH HaurenKe noMe-CTHib b 
rne3Ao njieKCHrjiacoBOH noAcraBKH, KOTopyio ycraHOBiiTb Ha 4-io 
nOBHUHK) «3Ta>KepKH» IB CBHHUOBO.M AOMHKC (-CTH H A 3 P TH bl e yCAO- 

bhh). H3MepHTb GKopocTb cneTa nipenapaia co CTaTHCTHHecKOH 
TOHHO'CTbK) He xya<e 2%. npH HSMepeHHH (J)OHa ySp-aTb ajiKMH- 
HiHesyio HameHKy c npenapaTOM, oct3bhb Ha M.ecTe njieKcnrjia; 
coByK) noACTaBKy. 

3anoAHHTb TaSjiHuy no caca y jo me ft (Jxop-Me. 

T a 6 ji n u a 3 

M3MepeHHe aKTHBHOCTH npenapaTa ..... b craHAapTHbix 
ycjiOBHHX npH noMomw TOpuoBoro cnemHKa T-25-E<I>Jl 

OiermiK T-25-EOJ1 Ne ; d cx = mt/cm**; 


Vpcr .... BOJibT; /c= 64; no 3 HU>HH Ne 4; impenapai 
AI-Mamemte b nJieKCHrjiacoBOH noACTa&Ke; 6 np = 2%. 



rionpasKy Ha MepiBoe b-pcmh, no-BHAHMOMy, 3Aecb He Hy>KHO 
BBOAHTb, TaK KaK AOA2KHO 6bITb N<^2000 HMll/MHH. ECAH 3T0 yCJlO- 
BHe He co6AK)A:aeTC5i, to nonpaBKa bboahtch -no cooTBeTCTByio- 
mea TafiAHixe aah ahhhopo Topuosoro cneTHHKa, HMeiomencH y 
KancAoro KvpcaHTa (cm. pafiory N<? 5). 

PesyjibTa.T aarmcaTb b bhac: N t = . . • *± • • * . 

BblHHCAHTb SCjDCjjeKTHBHOCTb CHCTa F, nOAb'3YHCb AaHHblMH 1 n 2 
ynpa5K«eHHfl: • • • 
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OlipeACJIHTb MHCJIO HMnyjIbCO'B B MHiHyTy npH H3MepeHHH aK- 
thbhocth Aannoro npenapaia b OTaHAaprabix ycjiOBHHX Ha vop- 
UOBOM CHeTHHKe, cooiBCTCTByiomee 1 MHI<pOKK>pH: 

N T __ UMn/MUH 

~ Ate MKKfOpU 


ynpcmHenue 3 

OnpeAe^eHHe aficojuoTHoft aKTHBHocTH npenapaia . . . mctoaom 
T opuoBoro cHeTMHKa c (fjHKCHponaHHoft reoMeipHefl 

MameHKv c npenapaioM ycT aHOBHTb Ha ueHTp a jnoMHHHeaoH 
njiacTHHKH, KOTopan noMemaeiCH Ha 4 -k> noaHumo «3ia>KepKH^>. 
AjIIOMHHHeByK) aH a 4 ) P arM Y nOMOCTHTb Ha l'K) TI03HUHK). IlpOH3 
bccth H 3 MepeHHH aKTH-BHOCTH npenapaia, Ha&Hpan He MeHee 
5000 HMnyjibcoB (6 np < 1,5%) ; ajih stopo npeABapHiejibHo pac^ 

CHHTBTb npOAOJlHCHTeJIbHOCTH H3MepeHHH t H . 

OnpeAc\niHTb aScojiioTHyio aKTHBHocTb npenapaia (cm. cjiopMy- 
;iy 15) B MHKpOKIOpH. 11 pH BblHHCWHHH HCodxOAHMblX HOIIpaBOK 
HMeTb b bhav cJiejyiomee: 

a) paanyc AHa(J)parMbi r h paecTOHHHe ot npenapaia jx o Bepx- 
Hero Kpan AHac})parMbi h H3MepnTb npn noMornn iniaHreH-unp- 
KYJIH C TOHHOCTbK) A O 0,1 MM; 

6) rcGMeip'HHecKHH 4>aKTop n onpeAejiHib c TonHodbio ao 
Tpeibero 3HaKa nocjie 3anHTon; 

b) npn pacneie nonpaBKH Ha norjiomeHHe K n 'BOcnojib 30 Baib- 
CH 3Kcn0HeHUHajibH0H 3 a BiHCH MocibK) K n = e |U ^ , r^e p 6e- 
pcTcn H3 pe 3 yjibTaioB cooTBeicTByjomero ynpawHenHa pafioTbi 
No 9 , a BKjnonaer tojiiuhhy cjiioah cneiHHKa d CT h tojiiuh- 
ny cjioh B 03 Ayxa Me>KAy npenapaioM h cjiioaoh cneTHHKa — 
x B *p B , npnneM p = 1,3 mt/cm 3 ; nepexoA ot z k z 3 44, jxjm ashho- 
ro 3HaneHHH r] ocyiuecTEJiHCTCB no AanHbiM TaSjiHUbi 3 H3 pa- 
60 Tbi «Nq 9 ; 

r) TOJimHHa npenapaia /<^0,1 miYcm 2 ; 

A) TOJimHHa aJnoMHHHeBoft hoajiohckh, BKJUonaH naiuenKy H 
noACTaBKy, cocTaBJinei d— 52 mt/cm 2 ; cooTBeiciByiomaH nonpas* 
Ka na o6paiHoe paccennHe q HaxoAHTCH H3 sKcnepHMeHiajibHbix 
rpac})HKOB pa6oibr N° 11; 

e) sc})cj)eKTHBHocTb 6eia-cHeTHHKa ©p =1* 

Pe3yjibTaihi H3MepeHHH h npoMercyiOHHbix BbmncjieHHH vao6- 

HO CBCCTH B TafijlHIiy. 
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TaC^Hua 4 

OnpeAeJieHHe aGccuiioTHoA aKTHBHOCTH npenapaia ' 

MeTOAOM TOpUOBOro CHeTqHKa C (|)HKCHpOBaHHOfi reOHCTpMCA. 

CqeTHHK T-25-E<I>JI JSI . . . . 


3 

3 

— * 

' i * * » 

3 1 5i 

3 * 3 

^ 3 ^ 

1 

^ 3 

£ * 

II * 

o s 

Z 3 

1 

*2 * 
Z 3 

II •e-3. 

1 

11 ! K n 

1 

s q 

3£ 

Xi 3 

<3 C 



^ i ■ •&§ ! 

Z a «■ j- 2 S i 

: 1 1 

2 1 3 

i 

I 


O koh m a t e ji b h bi ft pe3y.abTaT: 


A? ...... MKKfOpU 

cpaBHHTb c a6cojiK)THOH a kt H-B h oc t bio , nojiyweHHOH npn no- 

moiiih 4n-CTeTqHKa. 

JIHTEP ATyPA 

1. «HcCJieAOBaHHK B oCjiaCTH A03HMeTpHH H0HH3Hpyt01UHX H3^yqeHHl’r> 
C6. craren, cip, 3—71, Haa. AH CCCP MocKBa, 1957. 

* ^ *P a aHoa K THBHbie craHaapTHbie npenapaTht» <I>H3- 

MaTTH3, MocKBa, 1958. 

3. C. n. LJejiHiueB h A. 0. OypMaH «noi\nomeHHe 6eTa-H3av- 

r 3 P ^7 nPH a6C0;,,0TH,JX H3MepeHH " X 

4^™^^ n0A PeAaKUHefl K - 3Hr6aHa - CTP - 745 ’ 

193 5’iL£ ra™;Mo?K B ;, ;i l 0 9 3 5 H 7 MeTPHfl H ° HH3HPy,0lIiHX H3J,y,leHHft> ' CT P- 

°. nHcaHHe H HHCTpyKUHa (coct3bji6ho C. n. Ue- 
TCXA MacKBa ^ 5 ^ ypMaH0M )’ SKcnepHMeHTa^bHo-MexaHHiecKaH MacrepcKaa 
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PABOTA jft 8 


OnPEflEJTEHHE I1EPHOAA IIOJiyPACnAAA 
PAAHOAKTHBHOrO H30T0nA 

3aKOH paflHoaKTHBHoro pacnaaa. Paa.HoaKTHBHbiH pacnaa 
aTOMHbIX H£ep npOHCXOAHT CaM0;np0H3B0^bH0 H npHBOaHT K H6- 
npepuBHOMy yMeHbiueHHK) nncjia aTOMOB ncxoAHoro paanoaK- 
THBHoro H30Tona h HaKonjieHHio a to mob npoayKTa pacnaAa. 

n P „ pa^HoaKTHBHOM pacnaAe npoaBJiaeTca o6maa 3aK0H0- 
MepHodb, cocToamaa b tom, hto k o ji h a e - c t b o aTOMOB 
A a h h o r o paAHoaKTHBHoro H30Tona, pacnaAa io* 
lUHxca b eAHHHuy b p e m e h h, BcerAa cocTaBjiaeT 
onpeAe^eHHyK), xapaKTepHyio a a a a a h h o r o n3'> 
Tona AOJiio O' t nojiiioro MHCJia eme He pacnaBiunx- 
ch a tom OB. 3to cBa3aHo c tom, a to BepoHTHOCTb pacnaAa ot- 
AejibHoro aTOMa paAnoaimiBHoro H30Tona 3a npoMe)KyTOK Bpe- 
MeHH At He 33BHCHT OT yCAOBHft, B KOTOpbIX aTOM HaXOAHACH pa- 
Hee h HaxoA-HTca b Hacroamee BpeMa, h ajih AocTaTonHO msahx 
0Tpe3K0B BpeMeHH nponopuHOHajibHa At. rioaTOMy hhcao aro- 
mob AN, .npeTepneBiiiHx pacnaA 3a MaJibifi npoMeacyTOK BpeMeHH 
At, nponopuHOHajibHo o6meMy ancjiy HepacnaBiuHxca paAHoaK- 
THBHblX aTOMOB N H BeAHHHHe HHTepBajia At. 3 tOT 3HK0H MaTe- 
MaTHnecKH Moa<eT 6biTb npeACTaBAen b BHAe cooTHomeHHa: 

— AN = IN At ( 1 ) 


3Hax MHHyc yKa3biBaeT, hto qHCjio p a a ho a k t hb h bi x aTOMOB N 
ySbiBaeT. 

Koa(|)(})HAHeHT nponopUHOHaJIbHOCTH X HOCHT Ha3BaHHe n 0 - 
cToa hhoh pacnaAa h aBJiaeTca KOHCTaHTofl, xapaKTepnoft 
jxji a AaHHoro paAnoaKTHBHoro H30Tona. 3aKOH p a a h 0 a kthb ho to 
pacnaAa ofibiHHO sanHCbiBaioT b BHAe AH(})4>epeHUHaAbHoro ypae- 

H6HHH 


d N 
dt 




( 2 ) 


3 
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npeflncwiarafl npn stom, mto 3a BpeMa dt pacnaaaeTCH He6oab- 
uiafl qacTb oSmero HHcaa paanoaKTHBHHx aTOMOB. 

am 

BeJiH^HHa -77 ecTb aScoaioTHaH cKopocTb pacnaaa aTOMOB 

at 

(stuep) pajHoaKTHBHoro H30Tona ra Ha3HBaercH a kthbho- 
CTb K) (CM. HHIKe). 

H3 ypaBHeHHH (2) caeayeT,qToA==— - • -jj- ecTb yMeHbiue- 

HHe MHCJia HepacnaBiuHXca aTOMO® 3a ejHHHuy BpeMeHH, orHe- 
ceHHoe k oCmeMy HHCJiy HepacnaBUinxcH aTOMOB, nan jojih pa- 
AHoaKTHBHbix aTOMOB, pacnaaaiomHxcH b eaHHHuy BpeMeHH. 

riocToaHHaa pacnaaa A HMeeT pa3MepHOCTb odpaTHoro Bpe- 
MeHH h BbipaJKaeTCH b cok - 1 . *ieM '6ojibuie A, TeM CucTpee npo- 
hcxoaht pacnaa paaHoaKTHBHHX aTOMOB, t. e. A xapaKTepH 3 yeT 
oTHocHTe^bHyio CKopocTb pacnaaa aan Kaxcaoro paaHoaKTHBHO- 
ro H 30 Tona. 

Mhcjio aTOMOB, pacnaaaiomHxcH © eaHHHuy ©peMeHH, Henpe- 
pHBHo yMeHbUiaeTCH no Mepe yMeHbiueHHH nncjia aepacnaBUiHX- 
ca aroMOB paanoaKTHBHoro H30Tona. 

HTan, 33koh paaHoaKTHBHoro pacnaaa (ypaBHeHHe 2) mojkct 
6uTb c^opMyjiHpoBaH cneayiomHM o6pa30M: hhcjio aTOMOB 
(aaep) d N, p a c n a a a io m h xca 3a SecKOHenHo m a- 
jiuh npoMextyTOK BpeMeHH dt, 'nponopuflOHajibHO 
HHCJiy aTOMOB N, H M e K) m H X C H aajlHUO B MOMCHT 
BpeMeHH t. 

1 

BeaHHHHa, odpaTHaa KOHCTaHTe pacnaaa, t=-y HaaMBaeTca 

cpeaHefl npoaoaHCHTejibHOCTbio »H3 Hh aTOMOB aaH- 
hoto paaHoaKTHBHoro H3OT0na. FI ostomy 33koh paaHoaKTHBHoro 
pacnaaa mojkho Bupa3HTb h Tax: cpeaHHa npoaoaxcHTeabHOCTb 
3KH3HH aTOMOB ecTb BejiHqHHa nocTOHHHaH nan aaHHoro paaHO- 
HaoTona. 

Ha npaxTHKe yao6Hee noJib30BaTbca HHTerpaabHofi cfropMoft 
3axoHa paaHoaKTHBHoro pacnaaa. Ecjih b ypaBHeHHH (2) pa3ae- 
JiHTb 'nepeMeHHbie h npon3BecTH HHTerpnpoBaHHe b npeaeaax ot 
No ao A/( h ot 0 ao t, to 6yaeM HMeTb: 



H OKOHMaTeJIbHO 
4 



hto aaeT — In 


& 

No 


N\~N<fi Xt . 


—At 


( 3 ) 
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3 flee b No — MH'CJio aTOMOB pafluoaKTHBHoro H30Tona b HaqajibHbift 
MOM€HT BpeMeHH t=0, a — HHCAO T3KHX aTOMOB, OCTaBUIHXCH 
k MOMeHTy BpeMeHH t. no.iyqeHHoe ypaBHeHHe HBAHeTcn oahhm 
U 3 CaMbIX B3>KHbIX ypaBHeHHfi npHKAaAHOfi HXepHOH 4>H3HKH. 
3h8h (h3 taSahu) nocTOHHHyio pacnafla K mojkho no (})opMyjie 
(3) onpeflejiHTb hhcao paAHoaKTHBHbix aTOMOB Nt aah Jirofioro 
MOMeHTa BpeMeHH t. 

IlepHofl nojiypacnaAa. ,Hah xapaKTepHCTHKH paAHoaKTHBHoro 
pacnaaa nacTO BMecro ?. noAb 3 yiOTCH ppyrofl BeAHHHHofi — nepno- 
AOM nojiypacnafla Ty, . IlepHOA nojiypacnaaa — 3ro b p e m h, 
b t e h e h h e KOToporo b cpeflHeM pacnajaeTcs no- 
jiobh h a Bcex a t o m o b a a h h o r o paAHoaKTHBHoro 
BemecTBa. 

No 

ncwiarasB $opMyAe (3) t=T>; : h, cooTBeTCTBeHHO. iV f =— , 

No JT 1 IT 

noAynHM: ——Noe l 'is hah * /s - 

JIorapH(J)MHpyH o5e nacTH nocjieAHero paBeHCTBa, CyAOM HMen, 
In ~2 = — M</„, a oTCioAa: 

„ In 2 0,693 

T '^-r = -ir (4) 


3aKOH paAHoaKTHBHoro pacnaAa mojkho Tenepb nepenHcarb 


b BHAe: 


0, 693 1 

N^N.e T,/ ’ (5) 

M3 3toh (})opMyAbi cAeflyei, mo neM 60 a bine nepnoA noAypacna- 
Aa T ■/, , Tew MeAAeHHee nponcxoAHT paAHoaKTHBHbifi pacnaA. rie- 
p»oAbi noAypacnafla xapaKTepH3yiOT CTeneiib ct a 6 ha bhocth pa- 
AHoaKTHBHoro HApa H flAH pa3HbIX H30T0n0B MeHHIOTCH B UlHpO- 
khx npepeAax, wanp., ot 6 *1 0 11 Aer y In 115 ao 3 • 10 -7 cex. y 
ThC'. Rjia HeKOTOpbix CnoAorHnecKH Ba>KHbix paflHOH30TonoB ne- 
pnoAbi noAypacnafla T‘/„ hmciot CACAyioiUHe 3HaneHHH: C 14 — 
5720 AeT, S 35 — 87,1 aha, Ca 45 — 163 ahh, P 32 — 14.3 aha, K 10 -- 
1,3* 1 0 9 AeT, Na 24 — 15,1 naca, Co 60 — 5,3 rona, J' 31 — 8,14 ahh, 
Mn 56 — 2,57 qaea, H 3 — 12,4 roAa. 

Eojih BbipaaoTb BpeMH b aoahx ncpnoAa noAypacnafla 
t=mT»/, , to, oqeBHAHO, HMeer mccto coomoinemie: 


N m T, 3 _ 1 
No ’“2 s 


( 6 ) 
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Tan, nanpHMep, ecjiH npouijio ABa nepHOAa mwiypacnaAa (m 2 ), 
to whcjio paAHoaKTHBHbix axoMOB yM6HbuiHTCH b 4 pa3a. Ecah 

t=10Tv, ( m =10), TO -^=2lo =1^4 > T - e - ocTasuiaHca pa- 

AHOaKTHBHOCTb SyAeT COCTaBJIHTb MCHee 0,1 % OT HCXOAHOft. 06bW- 
ho c'lHTajOT, wto 3a raxofl npoMeHcyroK BpeMeHH paAHoaKTHBHHft 
H30Ton pacna^aeTCH npaKTHwecKH mwiHOCTbio. 



BpeMfl 


Phc. 28. KpHBan pa/moaKTHBHoro pacnaaa 

Ha pHc. 28 H3o6pa)KeHa KpHBaa pacna^a paAHoaKTHBHofo 
H30T0na. n 0 ropH30HTaJIbH0ft OCH OT.TO*6HO BpeMH (b nepnoflax 

nun 

noAypacnaaa), no BepTHKaAbHofl och — CKopocTb cweTa N — 

MHH 

paflHoaKTHBHoro npenapaTa — BejiHWHHa, nponopuHOHajibHaa ko- 
JiHwecTBy paAHoa^TH'BHbix aTOMOB N (cm. hh*c). r 

KpHsan, H3o6paweHHaH Ha pnc. 28, hbahctch sKcnoHeHTofl 
(cm- c})opMyAu 3 « 5) h acHMHTOTHwecKH npH6jiH*aercH k och 
B peMeHH, HHKoraa He nepeceKaa ee. npH t=T*/, CKopocTb Cweia 
N (hah KOAHwecToo paflHoaKTHBHux aTOMOB N) yMeHbinaeTCH «a- 
noAOBH'Hy. npn t=2T-/, — b weTbipe pa 3 a, npn t=3T«/, — b 8 pa3, 
npn t=mTi/, — b 2 m pa3. 
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AKTHBHOCTb H CKOpOCTb CHeTa. flpH pa 60 Te C paflHOaKTHBHbl- 
mh npenapaiaMw 3KcnepHMeHTaiop, perwcTpupyH aaepubie H3- 
-nyneHHH, H3MepaeT He hhcao paAHoaKTHBHbix aTOMOB, coaep>Ka- 
lUHXCH b npenapaTe, a mhcjio pacnaAOB b eaHHHuy BpeMeHH. Me- 
pa KOji'HHecTBa paAHoaKTHBHOro BemecTBa, BbipancaeMaH hhcaom 
pajHoaKTHBHbix npeBpameHHfl b eAH'HHuy BpeMeHH, Ha3UBaeTca 
a k t H'B h o c t b K) 3Toro BemecTBa. Kan yKa3biBajiocb Bbiuie, 
aKTHBHocTb ecTb aSco-niOTHaH cKopocTb pacnaAa HAep atOMOB 


paflHoaKTHBHora Hsorona 


A=^— 


IT 


Ha OCHOB3HHH (2) HMeeM : 


A=XN 


(7) 


CjiejoBaTenbHo, aKTHBHocTb npenapara npHMO nponopuHOHaJibHa 
<mcj!y coaep>KamHxcH b HeM p a AHoa kthbhhx aTOMOB N, t. e. 
KOjiHnecTBy paawoaKTHBHoro BemecTBa. C Apyroft ctopohh, aah 
pa3JIHHHbIX paaHOH3'OTOnOB aKTHBHOCTb TeM -SOBbllie, HeM 6oJIbr 
me nocTOHHfiaa pacnaAa (wenbme nepnoA nomypacnaAa) . 

AKTHBHOCTb H3MfipHeTCH B eAHHHliax paAHOaKTHBHOCTH — 
Ktopu. no onpeAC.TCH hio 1 k io p h — sto KOAnnecTBO pa- 
AHOaKTHBHOrO BemecTBa- B KOTOpO M npOHCXOAHT 

3,7- 10 10 p a cn aflOB b 1 cex. Hapamy c Ktopu ynoTpeSmafOTCH 
raKHce h emu h huh, npoH3BOAHbie or Kiopn: b tbichhv pa3 MeHb- 
U\aa — MUAAUKtOpU (MKIOpH), B MHAAHOH pa3 MeHbmaH — Mtltcpo- 
Ktopu (mkkioph), a raiOKe eAHHima p a ah o a kthb h oct h p636p (popd. 

TaKHM - o6pa30M: 1 niopu=3,7 • 10 10 pacnaAOB/cei< 

I MKtopu= 3,7 • 10 7 > 

1 MKKiopu—3,7 • 10 * » 

1 pe 3 epipopd= 1 • 10 6 » 

AKTHBHOCTb HCTOHHHKOB, TipHMeHHeMblX B JiadopaTOpHOH TipaK- 

THKe. aaKATOHena o6biHHO b npeAemax ot Aomen mhkpokk>ph ao ne- 

CKOJIbKHX MHAAHKlOpH. 

ygbuib aKTHBHOCT-H paAHoaKTHBHOro HCTOHHHKa c TeneHHeM 
BpeMCHH nOAHHHHeTCH OCHOBHOMy 3aK0Hy paAHoaKTHBHOro pac- 
naAa. iXeHCTBHTejibHo, yMnowaa noHAeHHo Bbipa>KeHHe (3) na % 
h yHHTbTBaa (7), noJiyHHM : 

4 t =A,e~ M (8) 

Kan yKaabiBajiocb panee (cm. nacTb 1, pao. N° 1,6), npn pa- 
ooie co cneTHHKaMH nacnHU aKTHBHocTb npenapara (aScoJnor- 
Hoe hhcjio pacnaaoB b ennHHuy BpeMeHH) HenocpercTBenHo He 
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onpefleJiaeTCH. H3MepaeMOH .BevraraHofi b stom CJiyqae aBJisieTCH 
CKopocTb cqeia N, BupaxaeMaB b HMnyjibcax b MHHyiy*. 

CKopocTb cneia cBB33Ha c aKTHBHOCTbio npenapara npocroft 
aaBHCHMOCTbK): 


N=q>.4=<pAJV, (9) 

rile % BbipaxceHa b mhh - 1 . KoscjxjJHiiHeHT <p 03HaqaeT 3 <j) $ e K_ 
THBHocTb cieTa (cm. q. I onHcaHHe pa6oTu Ns 4) h Ha3n- 
BaeTCB HHoraa KoacjxpHUHeHTOM cqeTHocm 

HanOMHHM, BTO 3(J)(})eKTHBH0CTb CHda <p 38 BHCHT OT THIia H 
3HeprHH HCCJieayeMoro n3JiyqeHHJi, reoweTpHqecKHX yoioauft 
onuTa, rana cqeiquKa h perHCTpapyiomeH annapaTypw, atpcpeK- 
tob norjiomeHHB h pacceBHHa H3JiyqeH«H h apyrax $aKTopoB, 
BJiiHBiomHx Ha pegyjibTaTu H3MepeHHa (paSoTbi JVTsJsTa 4 h 6). 
Ecjih q> ne MeHaercH (nocToaHCTBo ycrcoBHfi H3MepeHHfl), to 
H 3MeHeHHe bo BpeM&HH CKOjpOcTH caeia pajnoaKTHBHoro npena- 
paTa TaiOKe aojukho noflaHHatbca 3aK0Hy pajHoaKTHBHoro 
pacnaaa 

N t -N«f~ X ‘ • (10) 


rue Noh N t — ckopocth cnera wji coo tbctctby iomH x momchtob 
B peMCHH. 3ry 3aBHCHMocTb Mbi HafijiiOAaeM na onwie (cm. 
pHC. 28) . HTaK, 33koh pa^HoaKTHB'Horo pacna^a oAHHanoBo 
cnpaBeiuiHB jyi a H3MeHeHHH KOJinnecTBa paAHoaKTHBHHx ato- 

MOB Ni aKTHBHOCTH HCTO^HHKa A H CKOpOCTH cneta N: 


Nj — Xt 

No /1o“ L No 


(11) 


Onpe^ejicHHe nepno^a nojiypacna^a T »/ a no yMeHbineHHio 
ckopocth cneTa N. riojib3y5icb BbipaxceHMeM (10), mojkho 3 Kcne- 
puMeHTajibHo onpe^ejiHTb nocroflHHyio pacnaaa h h nepnoA no- 
JiypacnaAa Ty, HccjieAyeMoro H3-orona. JlorapH^MHpyn o6e 
'lac™ ypaBHeHHH (10), noJiyqaeM: 

lnN t =lnNo — ht (12) 

Ecjih nocTpoHTb rpa(J)HK b nojiyjiorapHcpMHHecKOM. Macurrafie, 
oTKJianbiBan no ooh aOciXHoc B,peMH t, a no och opOTHaT — HaTy- 
pajibHbie jiorapH(})Mbi ckopocth cneia lnN* to b yK33aHHHx ko- 
OpAHHaTax 3Ta 3aBHCHMOCTb 'H3 O 6 p aS'HTC 9L npHMOH JIHHHefl, yrJIO- 
BoS K034)({)HUHeHT KOTOpOH (HaKJIOH K OCH aScUHCC) tga = ^. 

* Mu o6o3HaqaeM CKopocTb cneTa npHMOH 6yKBofl N, a hhcjio paAHoaK- 
THBHMX aTOMOB — KOCOft 6yKBOH N, 

8 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


Phc. 29 H.iJiiocTpHpyeT mcto jx onpeaejieHHH iioctohhhoh pac- 
na^a pa^HoaKTHBHoro H30Tona. ,Hjih 3KcnepHMeHTaJibHoro onpe- 
neJieHHH X Heo6xo^HMo ycTaHOBHTb hctohhhk b CTaHAapTHofi 
fI03HUHH OTHCOHTeJIbHo C^eTOHKa H H3M6pHTb CKOpOCTH CHCTa N t 
B pa3Hbie MOMeHTbl BpCMGHH t. rio OnbITHbIM aaHHbIM 3aTCM 
CTpOHT rpatpHK b KoopiiHHaTax (t, lnN t ) hjih (t, lgN t ). Ha 
pac. 29 3KcnepHMeHTajibHbie tohkh oTMeneHbi KpyjKKaMH. B chjiv 
CT aTHCTHHecKoro xapaKtepa p a a ho a kthb h q r o pacnana, a tsk^kc 



c, : ryqafi;Hbix oiuh6ok HQMepeHHH, tomkh ok as bi b a jo tch pa36pocaH- 
hhmh BOKpyr iHCTHHHbix 3 HaneHHH cKopocien cneTa. Oo SKCne- 
pHMGHTajibHbiM. ToqKaM CTpoHTCH npnMan, npnneM HaHSoJiee 
06'beKTHBHbie peByjTbTaTbi raKoro nocTpoeHnn MoryT 6biTb nojiy- 
1 f c 1 1 bi npii noMonxH MeTOAa HaHMeHbiiiHX KBa^paTOB. 3#ecb mh ne 
( ) c t a h a bji h b a e mc h 'Ha btom oomeuBBecTHOM mcto ac\ onncaHHOM 
b MaieMaTHqecKHx cnpaBOMHHKax h pyKOBOACTBax no o6pa6oTKe 
sKcnepHMeHTaJibHbix jjaHHbix. B 3 hb Ha nojiynenHofi npHMoft £Be 
tomkk, cooiBCiCTByioiHiHG MOMemaM BpCMeHH t] h t2, onpeAejimor 
nocTOBHHyio pacnajia no (popMy.ae: 
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InNt— lnN 2 
t 2 tl 


( 13 ) 


KOTopaa oieayeT H3 (12), ecAH 3aMeHHTb N» h N t aepe* 

Nj h N 2 h ywecTb, hto t — 12 — ti. Mojkho B3HTb flBe Jiio6ue tohkh 
( c HHfleKcaMH i « k) «a npaMOH h no hx KoopAHHaTaM Haftra k, 
noJib3yacb o6men $opM'yjio8: • 



k = 


InN j — lnN K 
Wi 


( 14 ) 


riocKOJibKy name HMeioT Aeno c TaOjinuaMH AecfmmHbix Jiora- 
;P» 4 )mob, a «e HaiypajibHbix to, ynHTHBaa, hto lnx = 2,302 lgx, 
noJiynaeM cjieayiomee BwpaJKeHHe aah onpeAeJieHHa noctoHHHofl 


pacnaaa: 

>.=2,302 

*K M 


( 15 ) 


Ecjih BpeMa BupaaceHo a MHHyTax, to k nojiynHM b mhh - 1 . Ile- 
pnoA noJiypacnaAa T« / s naxoAHT 3aTeM, nojibayacb cooTHome- 
HueM ( 4 ) . 

JXna HenocpeACTBeHHoro onpeAeJieHHn T»/, m.o)kho HenoJib3o- 
BaTb h ApyroS npneM, a hmchho: Hafira 0 Tpe 3 OK och aSeuHCC, 
co otb eTCTBy io mu 5 yMeHbinemno cko.pocth cneia BABoe. JIjih sto- 
ro ot npoH 3 BOJibHoft tohkh Ha och opAHHar (IgN) cjieAyer otjio- 
jKHTb BeAHHHHy lg 2 = 0 , 3010 , h TorAa npoeKUHH noAyneHHOro ot- 
pe 3 Ka Ha ocb BpeMCHH ; AacT, no onpeAeJieHHio, nep»OA noJiypac- 
naAa T v , . 

^TOfibl nOBUCHTb TOHHOCTb Tpa^HHeCKOro OnpeAeAeHHfl k H 
T Vl , 6epyT Ha rpa(J)HKe HecKOJibKO nap Toqex (cm. pnc. 29) h 
onpeAeJiHiot aah KajKAofl napw cooTBercTByiomee SHaneHHe k no 
4>opMyjie (15). Ha rpa<J)HKe pnc. 29 Bbi6,paHbi 6 Tonex, KOTopwe 
mo>kho pa 36 HTb Ha jnoOue Tpn napu h, nojiynMB aah xajKAOH 

napH AHaneHHe k, naftra cpeAHroio BejiKHWHy X cp = 1+ g 2+ 3 • 

rioJiyneHaoe 3HaneHHe X cp noACTaBjunoT 3aTeM b cooTHomeHHC 
(4) h onpeAeJiaiOT Tv, yK33biBaH cooTBeTCTByiomyio oniHfiKy. 

Flpn BbinojiHeHHH HacToameH paSoTbi (cm. HH*e) CJieAyer 
onpcAe.iHTb k BbiuieyKa3aHHUM ciiocooom (6cpa TpH napu to- 
nen Ha 3KcnepHMeHTajibHoft npaMofl). 

B onMTax no H3yneHHK) xapaKTepHCTHK pacnaAa hco6xoahmo 
npaBHJlbHO BblSpaTb Bp CM H OTACJIbHOTO H3MepeHHH. Ha a noJiy- 
HeHHH AOCTOBepHblX OTCMCTOB TpeOyCTCH AOCTaTOHHOe BpCMH, 

moSbi 3 aperHCTpnpoBaTb 6o.nbinoe hhcjio nacTHU h noAynHTh 
10 
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vjXOBJieTBopHTejibHyK) TO^HOdb H3MepeHHH (cm. paooTy No 7). 
C Apyroft CTopoHbi, oTAeAbHbie oTc^eibi HyxtHo npoH3BOAHTb ao- 
cTaTorao 6bicTpo, MTo6bi aKTHBHOCTb npenapaTa npaKTH^ecKH 
ocTaBajiacb HeH3MeHHofi b Te^eHHe BpeMeHH oTAejibHoro H3\ie- 
peHHH. 06mee BpeMH HagjnoAeHHH npouecca pacna^a aoa>khq 

oSecne^HBaTb 3aMeTHoe yMeHbmeHHe aKTHBHocTH h 6biTb 



Phc. 30. CjiojKHafl KpHBafl pacna^a AByxKOMnoneHT- 
hoh cwecH H30T0IT0B — A. flojiroKHBymaH KOMnO- 
HeHTa (^ 2 ) — B; KopoTKo>KHByiiiaH KOMnoueHTa 
(Xj) — C; riyHKTHp — 3KCTpano.iHpOBanHbin 

yqacTOK npHMOH B. rpac])HK nocTpoeH b no.nyjiora- 
pntJjMHHecKOM MaciHTatfe: no och a6cuHCC — BpeMa, 
no och opAHHaT — cKopocTb cneTa ‘N nan aKTH3- 
HOCTb A. 

cpaBHMMbiM c BejiHMHHoft nepnoAa nojiypacna^a hah npeBocxo- 
AHTb ee. noaTOMV OTIHCaHHblH MeTOA 0'Ka3bIBaeTCH HerOAHbIM 
b Tex cJiyqanx, KorAa nepnoA nojiypacnaAa ah6o oneHb bcahk 
(H 3Mep5ieTCH roAaMn), ah6o oneHb MaA (H3MepHeTCH cenyHAaMH), 
Ecah b iioa yAora p h ( j ) mhh e ckom Maciirrafie BMecTO npEMOH 

AHHHH nOAyqaeTCR 'KpHBafl, TO 3TO CBHAeTeAbCTByeT O HaAHHHH 
b npenapa'Te 6oAee neM oahoto paAHoaKTHBHoro H30Tona (c pa3- 
HbiMH nepHOAaMH noA,ypacnaAa) — cm. puc. 30. 
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B cjiynae cMecn flByx He33BHCHMo pacnaiiaiomHXCH H30TonoB, 
nepHOAH nojiypacnana kotophx pa3.nHHHH, H3MeHeHne oduieft 
aKTHBHocTH npenapaTa (ckopocTH c^eTa) b 33bhchmocth ot Bpe- 
MeHH noflMHHaeTCH ypaBHeHHio: 

N = N,+N 2 = Noi • e” Xlt +N 0 2 e~ U , (16) 

rite Noi h No 2 — 'CKopocTH cwera, oCycJiOBJieHHue pacnaaoM Kanc- 
flOrOH3 H30TOIIOB npH t=0. npH flOCTaTOHHO doJIblHHX 3HaneHHHX 
t oilHO H3 CJiaraeMMX cfaHOBHTCH npaKTHnecKH paBHWM Hyiiio. B 
3T0M cjiyqae, Kax bhjiho H3 p»c. 30, KpHBaa A nepexoiiHT a npa- 
Myio B, HaKJioH Koropoft cooTBeTCTByeT nocxoHHHofi pacnaaa A .2 

KOMnOHeHTH C So-lbllieft npOflOJI}KHTe.nbHOCTbIO 3KH3HH. 

SkCTpanojiHpyH npnMyio B k t=0, uaxoAHT Ha rpa(J)HKe 
3HaH6HHH N 2 =No 2 • e 2 * iiojirokCHoymero H3orona sjisi HecKOJib- 

KHX MOMeHTOB BpeMCHH t. Pa3HOCTH N — No 2 • e~ X3t =Noi • e~ ^ * 
COOTBeTCTByroillHe ySbIJIH 3KTHBHOCTH OilHoft KOpOTKOJKHBymefl 
KOMnOHeHTH, cHOBa HaHocHT Ha nojiyjiorapH(j>MHHecKHfi rpa(J)HK h 
noJiynaioT npflMyjo C, TaHrenc yriia HaKJioHa kotopoA cooTBeT- 
CTByei 3HaneHHio TaxHM odpa30M npoH3BO,HHT aHajiH 3 ilByx- 
KOMnOHeHTHOfi CHCTeMH, KOTOpHfi HaCTO np'HMeHHeTCH iWIH onpe- 
iieneHHH hhctoth panHoaKTHBHoro H30Tona (cieneHH ero 3arpsi3- 
HeHHH ilpyrHM H 3 OT 0 n 0 M). ECJIH HHCJIO pailHOaKTHBHHX H30T0H0B 
fioiibiue Tpex, to noaodHan odpadoraa kphboh pacna.ua nenaeTca 
BecbMa 3aTpyiiHHTejibHOH. j],a>Ke HByxKOMnoHeHTHbie CHCTe- 
mh He noiiaaioTCH HaaewHOMy paaneneHHio, bcjih nepHojH nony- 
pacnaiia oTiiejibHbix KOMnoHeHT OTiinnaioTCH MeHee, neM BflBoe. 
KpHBan pacnaiia, npHBefleHHan Ha pnc. 30, cooTBeTCTByeT ch- 
<\TeMe H3 flByx paiutoH30TonoB, nepnoiiH noJiypacnana kotophx 
OTJIHHaiOTCH npHMepHo B 10 pa 3 . 

IlonpaBKa Ha paAHoaKTHBHuft pacnan. Ilpn npoBeaeHHH 6 ho- 
jiorHneckHx padoT c paHHoaKTHBHHMH H30To , naMH BecbMa cyrne- 
CTBeHHHM HBJlHeTCH (fOKT H3MeHeHHfl 3KTHBHOCTH HCTOHHHKa (H, 
caeiioBaTejibHo, ckopocth cneTa) c TeneHneM BpeMeHH. 

3to odCTOHTejIbCTBO flOJUKHO yMHTbIBaTbCH HpH Onpeae.ieHHH 
KOJiHnecTBa paHHoaKTHBHoro BemecTBa, noimexcamero BBeneHHio 
b noHBy, b 'nHTaTeiibHHH pacTBop, b ynodpeHHH npn nocTaHOBKe 
JUiHTejibHHx BcreTauwoiiHbix onuTOB, npH odpadoTKe pe3yjibTa- 
tob onuTa no onpeiieJieHHio coiiepjKaHHH MeneHoro ajieMeHTa b 
pa 3 JiHHHHx opraHax pacreHHH h hchbothoto h t. n. Bch nporpaM- 
Ma HcciieitoBaHHJi, HaHHHaa c MOMeHTa nojiyneHHH pa,HHOH30Tona 
H KOHHasi H3MepeHHHMH aKTHBHOCTH HCCJICiiyeMblX odljCKTOB, aon- 
12 
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JKHa SbiTb cnjiaHHpoBaHa bo BpeMeHH c yneTOM nepnoAa nojiy- 
pacna^a npHMeHHeMoro H30T0na. 

pemeH'HH sthx BonpocoB HyjKHo 3HaTb cooTBeicTBywmHe 
3HatieHHH nonpaBOK Ha paAHoaKTHBHbifi pacnaj K\ . 

FIonpaBKa Ha pacnaA yKa3biBaeT, Ha Kaxyio BenHWHy naao 
yMHOJKHTb pe3yjIbTaT H3MepeHH'H aKTHBHOCTH (CKOPOCTH cneTa), 
HTOCu no^yHHTb HCXOAHyiO aKTHBHOCTb. H3 ypaBHeHHH (11) cne- 
AyeT, hto 



e xt 

N t - e 


(17) 


TaKHM o6pa30M, BenHHHHa e ** =K\ noKa3biBaeT, bo CKonbKo 
pa3 No 6o./ibme N(. Ohcbhaho, 9to K\ Bceraa noAO>KHTenbHo 11 
6ojibWe 1 . Ecjih H3BecTeH nepnoA noAypacnaAa npHMeHHeMoro 
paAH0H30T0’na, to nonpaBKy na pacnaA, omcbhaho, cAeAyeT bh- 
HHCAHtb no tjjopMyne: 

0/93 t 

K\ =e T ' /a . (18) 


HeoSxoAHMocTb BBeAeHHfl nonpaBKH Ha pacnaA ocoSchho BbicTy- 
naeT npH t > Ti /a , t. e. KorAa n p o A o ji >kh t e ji b«oc t b onbrra cpaB- 
HHMa c nepHOAOM noJiypacnaAa hjih fiojibiue ero. Ecjih no xapax- 
Tepy -HccAeAOBaHHH TpeSyeTCH H3MepnTb aKTHBHOCTb npo6 b pa 3 - 
Hbie MOMeHTbi BpeMeHH (HanpHMep, b pa3Hbie cpoKH BereiauHH), 
to pe3yjibTaTbt KancAoro H3MepeHHH cnejiyer npHBecTH k HanaJib- 
HOMy MOMeHTy BpeMeHH. HHane roBopn, ckopocth cneTa 
Ni, N 2 ,...N n , OTBeHaiomHe MOMeHTaM iBpeMeHH ti, t 2 ,...t n , Hyacao 

yMHOH^HTb Ha cooTBexcTByiomHe 3HaqeHHH Kx—e^, /C 2 =^^ t2 , 
K n =e ktn . ncwiyqeHHbie BeJiHHHHbi Nio, N2o,...N n o AaK>T bo 3 mo>k- 
HQCTb cyAHTb 06 hcthhhom coAep>KaHHH MeneHoro sjieMeHTa b 
HccJieAyeMbix npo6ax. 

BbiHHCJieHHe nonpaBKH Ha pacnaA mo>kho npoH3BOAHTb no 
({)-Ae (18), noAbsyncb TaSjiHuen 3 kc no h gh uh a a bh o h cfryHKUHH e x , 
HMeiomeficn b MaTeMaTHnecKHx cnpaBOHHHKax (b AaHHOM npaKTH- 
KyMe TaKne TaSjiHubi BbiAaiOTcn Ka>KAOMy npaKTHKamy) • Flpn 

3tom GHanajia onpeAejiniOT OTHOineHHe , 3areu bhhhcahiot 

1 v« 


3HaHeHHe noKa3aTe;iH 


cieneHH x— 0,693 



h HHKOHeu, no 


Ta6- 


a Hue naxoAHx 3HaneHHe nonpaBKH K\~e x m 
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B HeKOTopux pyKOBOflCTBax no n-pHMeHeHwo MeToaa Menewux 
aTOMOB (cm. nanpHMep [1]) npHBeAeHbi ra6nHuht nonpaBOK Ha 

paAHoaxTHBHMft pacnaA Ana pa3Hux 3HaneHHft OTHOUieHHji . 

noAbaoBaHHe tbkhmh Ta6AHQ8MH 3nanHT&nbH0 coKpamaeT Bpe- 
MH Ha BHHHCAeHHH. 

B xanecTBe npHMepa peuiHM npaKTHnecKyio 3anany, cbh33h- 
Hyio c yneroM nonpaBKH «a pacnaA- 

3adana. Kaxoft hcxoahoA aKTHBHoerbio (cxopocTbio cneTa b 
HM nyjibcax/MHH) flOJi*eH ofijiaAaTb npenapaT paAHoaKTHBHoro 
(fioccpopa P 3S c TeM, hto6h aepe3 ABa Mecaua cxopocTb cneTa npn 
H3MepeHHH npenapaia cocraBAHAa He MeHee 100 HMnyjibcOB b 
MHH yTy? 

Peuienue: riepnoA nojiypacna.ua P M paBeH 14,3 ahh. OTHome- 

HHe ~ 4,196 ^4,2 

Tv, 14,3 ah. 

FIoKaaaTejib creneHH x =0,693 • 4,2=2,91. 
no Ta6jiHue (J>yHKHHH e x naxoAHM K\ = £ s,91 = 18,35. OTciOAa, 
HCXOA’HaH CKOpOCTb CHeTa npH BHeCeHHH paAHOaKTHBHOro <}) 0 e<J)O- 
pa b npenapar AOAXHa 6biTb He MeHee: 

No = N( • Kx = 100 HMn/MHH • 18,35=1835 HMn/MHH. 

EcJIH 3a BpeMH OnUTa aKTHBHOCTb HCT0HHHK3 CymeCTBeHHO 
He MeHfleTCH (HenpoAOAHCHTeAbHbifi onuT hah oneHb Conbinofl 
nepnoA noAypacnaAa paAHOH30Tona) , to nonpaBKy Ha pacnaA 

BBOAHTb He HyjKHo. PacneTbi noK33biBaioT, hto npn ^r-< 0,02 no- 

1 v. 

npaBKa Ha pacnaA K\ < 1.91. B stom cnyaae mohcho He BBOAHTb 
nonpaBKy, Tax KaK norpeniHOCTb, AonycKaeMaa npn stom (1%), 
ne>KHT b npeaenax tohhocth 6oAbuiHHCTBa 6 hoaoth tcckhx Hccae- 

aobhhhh. npn ^=0,05, K\ = 1,03, h 3Aecb TamKe mohcho He 

yHHTbIBaTb yMeHbUieHHH aKTHBHOCTH, eCAH TOHHOCTb 3% HBAHeTCH 
AOCTaTOHHoS Ana onbiTa. HanpHMep, ecAH b CAynae P 31 Tpe6ye- 
Maa TOHHOCTb pe3yAbTaTa cocTaBAaeT 3%, nonpaBKy Ha pacnaA 
CAeAyeT bboahtb no HcreneHHH t=0.72 ah. c MOMemra HanaAa onbi- 
Ta. JXna H30Tona C 14 (Ty s =5700 AeT) cooTBeTcrayiomee BpeMH 
cocTaBAaeT 285 AeT.. IloaTOMy b sKcnepnMeHTax c paAHoyrAepo- 
aom He HHTepecyiOTCH nonpaBKoii Ha pacnaA (3a HCKnmeHHeM 
paCoT no onpeAeAeHHio B03pacTa ApeBecHux nopoA, apxeonorHae- 
CKHX HCCAeAOBaHHft h t. n.). 
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flpHHafljieiKHOCTH: 

1. ycTaHOBKa THna B-2. 

2, TopuoBbiil cqeTHHK T-25-E<t>JI b cbhhuobom joMHKe. 

' 3. PaflHoaKTHBHhift npenapaT b nAeKCHiviacoBoft noacTaBxe 

4. Macti, cexyHflOMep. 

5 MH^jiHMeTposaa CyMara, TaCamibi jiorapwJiMOB, Ta6.umu e x h e~ 5 

VnpaoKHenue 1 

* OnpeAejieHHe nepHoAa nojiypacnafla paAHoaxTHBHOro M30T0na 

B nacTonmeH paSoTe HcnoAb3yeTCH paAHoaxTHBHbiH H30Ton 
co cpaBHHTejibHo KopoTKHM nepnoAOM noJiypacnaAa, t. k. aab 
AOCT aTOAHO TOVHOro OnpeAeAeHHH T >/, Heo6xOA'HMO HMeTb 3H3HH- 
TeAbHoe yMeHbixieHne axTHBHocTH o6pa3pa 3a bPgmh BbincwiHeHHa 
paSoTbi. JXji h arofl uejiH yaoSHo caMHM noAynHTb paAHoaxTHB- 
huh H30Ton c noAxoAHiUHM nepnoAOM noAypacnaAa nyieM 90Ay- 
ieHHB HeHTpoHaMH CTaSHjibHoro H30Tona Toro >xe XHMHnecxoro 
ajieMeHTa. Kax 'H3 bcctho, fiojibiiiHHCTBo naoTonoB pa3AHHHbix xh- 
MHBeCKHX SJIGMeHTOB nOA AeHCTBHeM MeA^ieHHblX HeilTpOHOB 

(TenAOBbix HeflTpoHoB) aKTHBHpyioTCH, t. e. npeBpamaioTCH b pa- 
AHOaKTHBHble H30T0HbI TOn? *e SAe.MeHTa C MaCCOBblM HHCAOM, 
Ha eAHHHuy 6 oa bin h m , new y ncxoAHoro H3OT0na. 3 tot npouecc 
aKTHBau,HH npoHCxoAHT b pe3yAbiaTe HAepHOH peaxu-HH pa- 
AHaunoHHoro 3axBaTa, xoTopyx) oBumho 3anHCbiBax)T b bhac: 

/X A + 0 n 1 -> z X A+1 + ’f hah xopone: z X A (n, y) Z X A+1 . 

CH'MBOAOM X 3AGCb o603HaHaeTCH ABHHblH XHMHHeCXHH 3AeMCHT 
B pe3yAbTaie aaxBaia hapom reriAOBoro nenTpoHa o6pa3yeTCB 
HOBoe ^Apo, Koropoe npeHMymecTBeHHo flBjiflercH pa^noaKTHB- 
HHM, H HCnyCKaeTCH y-KBaHT, yHOCHLUHH H36bITOK SHeprHH. H30- 
TOnbl paajIH^HblX XHMH^eCKHX SJieMeHTOB (HyKJIHAbI ) ofijiaAaiOT 
pa3Hofi BepoHTHocrbK) 3axBaTa TeruioBoro HeftTpoHa hjih, ksk 
TOBO pflT, 9(J)(j)eKTHBHbIM C e H e H H e M aKTHBaUHH. 

B 33BHCHM0CTH OT 'BeAHHHHbl 3t|)cj)eXTHBHOro CCMGHHH SyAeT 
pa3AHHHbIH BbIXOA aXTHBHpoBaHHOro H30TOna. UeAblH PHA Hcxyc- 
CT'BCHHO paAHOaXTHBHbIX H30TOn0B nOAV'taCTCH MCTOAOM aXTHBa- 
UHH b HAepnoM peaxT-ope (HanpHMep, noAyneHHe Co 60 no neax- 
UHh Co 59 (n, y) Co 60 ) . 

B AaSopaTOpHbIX yCAOBHHX HCT0HHHXOM HCHTpOHOB MOHCet 
CAyJKHTb paAHeBO-6epHAAHeBbIH HCTOHHHX, npeACTaBAsnomHft co- 
6 oh aMnyAy co cMecbK) ooah paAHH c nopoinxoM SepHAAHH. Ta- 
xofl hctohhhx HcnycxaeT 6bicTpbie HeHTpoHbt no peaxuHH 
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Be 9 (a, n,)C l2 , b pesyAbTaTe KOTopofl o6pa3yeTCH ~ 10 7 nefiTpoHOB 
b 1 ceK. Ha 1 r Ra c 3HeprHHMH ot 2 ao 12 mbb . A-nh noAyneHHH 
tmiaobnx HeHTpoHOB (Ra-a-Be )— hctohhhk noMemam b napa- 
4>HHOBuft 6aok, h6o H3BecTHo, hto napatJwH ofiJia^aeT bucokhm 
COflepKaHHeM aTOMOB BOAOpOAS H nOSTOMV BOCbMa 3(})<})eKTHBHO 

3 aMejJi 5 ieT HefiTpOHu ao Ten.TOBUx aHepPHfi (~0,025 bb ). riojiy- 

qeHHe paflHoH30iona nyTeM aKTHBauHH hc bxoaht b aaAany 
npaKTHKaHTOB aaHHoro xypca. 3 tv paOoTy BbrnoAHHioT corpyA- 
hh,kh AafiopaTopHH HenocpeACTBeHHO nepeA 33HHTHeM no onpe- ^ 
ACAeHHio nepHOAa noAypacnaAa (hah naKanyHe). 

B bi m o a h e h h e p a 6 o t u 

BHnoAHHioT o5biHHUe onepau'HH noAroTOBKH ycraHOBKH B-2 
k paSore (cm. nacTb 1) : BKMOHeHHe, 'nporpeB, noAana pa6onero 
HanpHHceHHH Ha chcthhk. 3aieM npncTynaiOT k H3MepeHHHM 3Ta- 
AOHa H 4»OHa b TeHeHwe 5 MHHyT. Pe3yAbTaTH 3 anHcuBaK)T b ot- 
AeAbHHH npoTOKOA (cm. h. 1, paSoTy N® 3). CxopocTb cnera $ 0 ‘ 

Ha N^, A<wi>KHa yHHTbTBATbCH npn o6pa6oTKe pe3yAbTaT0B a»h- 
noro ynpawHeHHH. 

ripenapaT, coAepacamHfl paAHoaKTHBHbifl H30Ton, noAyneH- 
HHft MeioAOM aKTHBauHH, noMemaioT b yrAyCAeHHe nAeiccHrAa- 
COBOH TIOACTaBKH H yCTaHaBAHBaiOT Ha 2-10 HAH 3-K) n03HUHH 
CT0AHK3 AAH o6pa3HOB. IlepeA H3MepeHHHMH Hy)KHO 3arOTOBHTb 
TafiAHuy (cm. Ta6AHuy 1), KOTopyio 3anoAHHiOT ho Mepe noAy- 
HeHHH onbiTHbix AaHHbix. Bee pacneTH h aanoAHeHHe TaSAHHU 1 
UeAeC006pa3H0 npOH3BOAHTb BO BpeMH 3KCn03HUHH H B npOMe- 
>KyTKax MexcAy AByMa 3Kcno3HUHHMH. 

H3MepeHHH npoBOAHT nepe3 KaxcAwe 20 MHHyT, npoAOAHCH- 
TeAbHocTb H3MepeHHfl — 5 MHHyT, nay3a — 15 MHHyT. Pa6oTy 
mohcho npexpaTHTb, KorAa HanaAbHan cxopocTb caera chhshtch 
He MeHee, qeM b 4 pa3a. 

IlocAe oKOHHaHHH H3MepeHHfi yOapaioT npenapaT h casiot ero 
AaOopaHTy. OrpoHT Ha MHAAHMeTpoBofi fiyMare rpa4)HK 33bhchj 
MOCTH IgNnp OT OTHOCHTeAbHOrO BpeMeH'H t. no rOpH3OHT8AbH0ft 
OCH OTKA3AbIBaK)T BpeMH t 'B MaCIUTaOe: 1 CM — 20 MHHyT, no 
BepTHKaAbHofi och — BeAHHHHy lgN n p b MacmTaOe: 10 CM — 

1 eAHHHua xapaKTepHCTHKH. 

Ho 3KCnepHMeHT3AbHbIM ABHHblM npOBOAHT HpHMyK), CTa* 

paacb MaxcHMaAbHo npH6nH3HTb ee ko bccm tohk3m. (Mto6u. 
TOHHee npOBeCPH npHMyiO, MOWHO BOCnOAb30BaTbCH MeTOAOM 

HaHMeHbiuHx XBaApaTOB [3, 4]). nocTOHHHyio pacnaAa A onpeAC- 

ahiot aah Tpex nap roneK, npoH3BonbHo B3HTbix Ha npaMOAHHeft- 
16 
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hom rpa<j)HKe (cm. pwc- 29), noAb3yncb 4)opMyAOH (15). 3aTe\i 
onpe,ue.nHioT cpeflHee 3HaqeHHe X cp h, HaKOHeu, nepHOA 'noAypac 

„ 0,693 

na^a H3 cooTHoineHHH: T »/,= — r — . 

^cp 

Haft^eHHbie 3HaneHHH X cp h T*/ a 3anHCbiBaiOT noA Ta6AHu,efi 
h Ha rpa<j)HKe. 

ZIah npoBepKH npaBHjibHocTH pacaeTOB mohcho rpy6o onpe- 
ae^HTb nepHOj no^ypacnaja T>/ 2 , otaoxchb ot HanaAbHOH tohkh 
na och opAHHaT oTpe30K, paonbiH lg2=0,301, h npoeKTHpya ero 
Ha ocb t. 

Flo Be^HHHHe nepnofla noAypacnaAa onpeAeAHTb, KaKofi H30- 
Ton 6wa b3Ht A-aa paCoTH. 

'■ VnpaoKHenue 2 

3aAaqa no onpeAeAeHHio nonpaBOK Ha paAHoaKTHBHbifl pacnaa 

Hcxoahuh pacTBop, coAGpJKauiHH MeqeHbifi <})oc4>aT, 5biA BHe- 
ceH b BereiaiiHOHHbiH cocya, b kotopom iipoh3boahach onbn c 
pacTeHHeM, BbipameHHbiM b ycAOBHnx ooAHoft KyjibTypbi. nepeA 
B.H6C6HHCM paAHOaKTHBHOrO pBCTBOpa B nHTaTeAbHyiO CM6Cb 6bIAO 
yciaHOBAeHO (nyie.vi H3MepeHHH aKTHBHOCTH CTaHAapTHoft Ha- 
BecKH cyxoro pacTHTeAbHoro BemecTBa, coAepHcatuero stot Me- 
qeHbifi <jx>c<})op), htq 1 mt P2O.5 HcnoAb3yeMoro f^oc'fraTa coot- 
BetcTByeT CKopocTb cneia N 0 = 10000 HMnyAbCOB b MHHyiy npa 
CTporo onpeAeAeHHOM noAo>KeHHH npenapaia oTHOCHTeAbHO 
cqeTHHKa. 3 to H3MepeHHe 6 hao npoBeAeno 1 anpeAH b 8 nac. 
yipa. 

19 anpeAH b 8 qac. yipa 6 hah B3HTbi npo6bi h OKa3aAOCb, 
hto HaaecKH b 0,1 r cyxoro BemecTBa, H3MepeHHHe b Tex xe ycAO- 
bhhx, a3K)t CKopocTb cneia (cBepx (pOHa) cooTBeTCTBeHHO: ere6- 
AH — 320 HMn/MHH, AHCTbH — 520 HMn/MHH, 33BH3H H UBeTbl — 
1120 HMn/MHH, KOpHH — 800 HMn/MHH. 

29 anpeAH b 22 naca 24 MHHyTM 6 hah HccAeAOBaHbi nAOAU, 
IipHHeM CKOpOCTb CHeTa npH H3MepeHHH T3KOH Hce HaBeCKH cyxo- 
ro BemecTBa cocTaBAHAa 1000 HMn/MHH- 

CxoAbKo MHAAHrpaMMOB P2O5 n-ocTynHAo b 1 r nepewHCAen- 
HblX OpraHOB paCTeHHH K MOMeHTy HX HCCAeAOBaHHfl? 

y/ca3aHue. npn pemeHHH 3aAanH Hyxaio noAbaoBaTbCH TafiAH- 
UBmh (JjyHKUHH e x . nepnoA noAypacnaAa P 82 paBeii 14,3 ahh. 
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' PABOTA 9 

H3yHEHHE nOrJIOIUEHHfl BETA-MACTHU, 

B BE1UECTBE 

OIIPEAEJIEHHE K03<J>4>HU,HEHT0B nOrJIOlUEHHfl 
BETA-H3JiyHEHHJI P 22 H S 35 

BseAeHHe. B SHoaorHaecKHx h ceAbCK0XO3HikrrBeHHbix hoc as- 
AOBaHHHX C npHMCHeHHCM paAHOaKTHBHbIX H30TOII0B IUHpOKO 
Hcnojib3yiOTCH 6eTa- h raMMa-H3JiyaenHH h 3 'HaaHTe.nbHO peace — 
a a btj) a - h 3 ji y a en h e . 3 to oOBHCHHeTCH nan oTcyTCTBHeM aBb(J)a-pa- 
AHOaKTHBHblX H30TOnOB y SoJIbLUHHCTBa 6HOOIOrHMeCKH Ba>K:ibIX 
XHMHaecKHx SJieMeHTOB, Tax h MaJiofl npoBHKaiomeH cnocoSHO- 
CTbio ajib(J)a-wacTHu, hto aaTpyaHHeT «x perHCTpaumo. 

PaflHOH30Tonbi, HcnycKaioinHe SeTa-nacTHUbi, MoryT 6HTb no- 

jiyqeHbi HCKyccTBeHHo (b aaepHbix peaKTopax hjih Ha ycKopHTe- 
jihx 3 apfl*eHHbix aacTHu) iiotth aah acex xhmhhcckhx ajieMen- 
tob, HrparomHx cymecTBeHHyio pojib b >kh3hh pacTenHH h jkh- 
BOTHbix, B TOM TOe flJiH Boaopoaa (H 3 ), yr\rcepoaa (C 14 ), HaT- 
pHH (Na 24 ), KajiHH (K 42 )- 4>oc(j)opa (P aa ) , cepbi (S 35 ), Kajibima 
(Ca 45 ) h t. a- 

BeTa-aKTHBHbie H30Tonbi hphm&hjuotch npeHMymecTBeHHO b 
MeTOAe MeaeHbix aTOMOB, nax HHAHKaTopw, no3BOJiHiomHe cae- 
AHTb 3 a «cyAb&0H» «3yMaeMbix xHMHnecKHx aaeMeHTOB h hx co- 
eAHHeHHH. Ohh Taxace HcnoabsyiOTCH Ha npaKTHKe b naHecTBe 
HCTOHHHKOB HSAy^eHHH B IvieTOAaX, OCHOBaHHbIX Ha B33HMOAeHCT- 

bhh 6eTa-HacTHu c BemecTBOM. 

raMMa-H 3 jiyqeHHe, conpoBO>Kaaiom,ee ajib(|)a- hah SeTa-pac- 
naa QoJibiuHHCTBa paaHoaKTRBHbix H30T0.noB, .SaaroaapH cBoeii 
6oJibiuoH npoHHKaiomeH chocoGhocth Hcnojib3yeTca b Meroaax 
6 ec koht a kt h o ro onpeaeaeHHH TOAiUHHbi, tiaothocth, HeoAHopoa* 
nocTeH h apyrax KanecTB inpoMbimaeHHbix h ceabCKoxoaflitcTBeH- 
Hbix o6T>eKTOB, a TaKJKe, Hapnay c HeHTponaMH, aah ayaeBoro 
B 03 aeHCBBHH Ha opraHH3M (paAHaimoHHaa reHeTHiKa H ceaeKUHH, 
CTepHaH3au,HH npoayKTOB, 6opb6a c BpeaHTeaHMH c.-x. xyabTyp 

h t. a-)- 
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B AaHHOM npaKTHicyMe no paziHOMOTpHu ocHOBHoe BHHManiio 
yaejineTCH H3yqeHHro cbohctb 5eTa-H3JiyqeHHH, B3aHMOTeHCTBHn 
ficra-nacTHU c BemecTBOM h ocoSeHHocieH hx perHCTpaunii. 
raMMa-H3JiyqeHHe h Meio^bi ero H3MepeHHn pacciiaTpHBaioTc? 
KpaTKo npn H3yqewHn /leTeKTopo'B raMMa-Jiynefi (pa6oTbi N° 1 
h Ns 14), a TaK>Ke b paSorax no aoanMeTpHH. JTafiopaiopHbie 
paSoTbi, iiocBHiuenHbie HayqeHHio cbohctb ajibtJja-qacTnu, h hx 
pcrHCTpaujHH, b HacroH ihcm npaxTHKyMe orcyrcTByior h .thiub 
tom, r/ie 3TO ncodxoflHMo, Bonpocbi ajib(|)a-paj.HOMeipHH pac- 
c m a t p h b a to t c h b CBH 3H c H3yqenH*eM cnocoSoB H3MepeHHa 6eia- 
h raMMa-JiyqcH- 

PadoTbi N« 9 h N« 10 noCBnmenbi H3yqenHio notyiomeHHn b 
BcmecTBc 6cTa-H3^iyqeHHn pa3JiHmiHx p aa hohtoto’ho b , 3HaKOMHT 
c n p h e m a m h onpeyaejieuHn N(£) 

MaKCHMajlbHOH SHCpTHH 
(1-CnCKTpOB H H,TCHTH(j)HKa- 
HHcfi H3oronoB, a raxme co 
cnocofiaMH bbc^chhb rio- 
upaBKH Ha iiorjiomeHHe iipn 

II 3 M op CHH n X a KTH BHOCTH 

iiponapaToB. 

SHeprHH Seia-qacTMu. 

BcTa-H3^yqcHHe npwcraB- 
,?inoT co 6 ofi noTOK Hcnycxa- 

OMblX Jl^paMH 3,3 OKI p OHOii 

(fl _ ) HCIH ri03HTp0H0B 

(p 1 ), KOTopbic poKflaiorcfl b upouecce BAepHbix npeBpameHHH. 

a>KiieHUiaji oco6en«ocTb 6 eTa-H 3 JiyqenHn b oTjmque or a.ibcba- 
qaCTHU H TaMMa-KBaHTOB COCTOHT B TO M, q T0 St'Ta-qacTHUbl 
H 3 ,qyqaeMbic HapaMH aTOMOB aaHHoro paAHoaKTHBHoro H 30 Tona’ 
Bcer.ua hmciot HcnpepbiBHbin 3 HepreTHqecKHH cneKrp, b kotodom 
npeACTaBJieHbi qacTHUbi, oSjiajaroiuHe BceB 03 Mo*HbiMH 3 Haqe- 
H'H H M’H KHHeiHqeCKOH SHCpPHH OT H y.T H flO HOKOTOpOH M 3 KCHMaJIb- 
HOH BeJIHqHHbl. 

pHC- 3 * n PHBt'AOHo THnHqHoe pacnpeacjieHHe SeTa-qacrmi 
iio sneprHHM (6eTa-cneKTp) . Bo ropasoirrajibHofl och ot ji o >k e h a 
™ HHa 3He P rH « E, a no BepTHKajibHoft — bhcjio Sexa-qacTHu 
N (h) , MMeiomHx fla HHyf o SHopniK). 3 h anemic m a k c h m a ji b - 
OII 3 H 6 p FH H ^M3KC HBJIBeTCH XapaKTepHOH KOHCT3HTOH 

'^^' a0 u 0 T Pa /' H0aKTH n H0r0 H30T0na; 3Ta BejiHq,H«a oSbWHo npnBo- 
~ CH b l,a 6 jinuax. JXjih H 3 BecTHbix HCToq.HHKOB Seia-qacTHu se- 
,THq ; HHa b Ma Kc BapbHpyeT b iuhpokhx npeaejiax— ot 15 Ksa 
HO 15 M 36 . CpeflHHH SHepPHH p-TaCIHU E cp np'H 6 ,TH 3 HTOJIbHO 
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Phc. 3i. BcTa-ciieKTp. Ho och a6cnncc— 
sneprHH 6eia-MacTHLu no och op/innai— 
mhcjio nacTHu, /laiinoH 3HepniH. 
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paBHa V3 E MaKC h KOJie6„ieTCH ot 0,25 E MaKC AO 0,45 E MaKC AAH 
paaHHx H30TonoB. B ASAbHeHmeM MaKCHMaAbHyio anepraio uy 

Aew o 6 o 3 Ha t iaTb chmbojiom E m . 

HenpepbiBHocTb 6eTa-cneKTpa o6T>HCHHeTCH b TeopHH oeia- 
pacnaAa TeM, hto oAHOB;peMeHHo c 6eTa-HacTHU,eH ho pacnaAaio- 
meroCH HApa BbiJieTaer a pyran nacrHua, He HMeioman 3apnAa h 
ofijiaAaiomaH hhhtohchoh Maccofi. 3ra rnnoTeTHnecKaH qacraua, 
ofiecneHHBaiomaH BbinoJiHeH'He (JjyHAaMeHTaAbHbix 3aK0H0B co- 
xpaHeHHfl sHeprHH h HMnyjibca b <5eTa-pacnaAe, nojiy^HJia Ha3Ba- 
HHe HeHTpHHo (v), a ee cyuiecTBOBaHHe AOK33BHO nocpeA- 
ctbom KOCBeHHbix 3 KcnepHMeHTOB. SHeprnn pacnaAa pacnpeAe- 
AneTCH Me^Ay 6eTa-nacTHuefi h HeflTpHHo CAynaHHbiM o6pa30M, 
ho BcerAa Tax, hto cyMMa BHeprHH o6eHx nacTHU nocTOHHHa. Ha- 
npHMep, ecAH bch sHeprun pacnaAa npHXOAHTCH Ha HeHTpHHo^ 
to 6eTa-nacTHua 6yAeT o6AaAaTb HyAeBoft BHeprneft, h, HaooopoT, 
6eTa-nacTHua c MaKCHMaAbHoft 3HeprHeft E M yHOCHT bcio 
3 HeprHK) pacnaAa. FIoaToMy BeAHHHHa MaKCHMaAbHoft sHeprHH 
6eTa-cneKTpa xapaKTepH3yeT AHHHbift paAHoaKTHBHbiH H30Ton h 
UOTKeT CAy>KHTb OCHOBaHHeM AAH .efO HACHTHC^HKaUHH. oHaneHHH 
MaKCHMaAbHOH 3HepTHH AAH HeKOTOpbIX paAHOaKTHBHblX H30T0- 
n0B npHBOAHTCfl b tafijiHue 1. T a«jimia l 


MaKCHMajibHbie SHepniM 6eTa-cneKrpoB hckotopux paflHoaKTHBHhix H3QTono» 


M30T011 H 3 C 14 ■ 

Na 24 ! 

p32 S 35 ^ 

Ca 45 

Sr 90 

y90 Tl 204 

£„ (Mae) 0,018 0,155 

1,390 

1,708 0,169 

1 0,254 

1 

0,610 

2,27 0,765 


npHHBTO VCJIOBHO H33bIB3Tb 6eTa-H3JiyHeHHe CO 3H34eHHeM 

E m <0,5 M 38 MfirKHM, a CO 3 Ha 4 ieHHeM E M >0,5 M36 jkcctkhm 

6eTa-H3JiyMeHHeM. _ < 

B 3 a«MOAeflcTBMe 6eTa-nacTHu c BemecTBOM. OcjiaOjieHHe no- 
TOKa fieTa-nacTHU cJioeM BeiuecTBa nponcxoAHT b pe3yjibTaie 
npoiieccoB ynpyroro h Heynpyroro pacceHHHH ABHxymHxcfl 
aieKTDOHOB. n P H y n py r 0 m p a c c e a h h h oSwaa ™He™ne- 
CKaa sHeprHH B 3 a'HMOACHCTByioiUHX MacTHU He H3MeHaeTCfl, Me- 
HHeTCH JIHUIb HatipaBJieHHe HX ABHJKeHHB. OCHOBHyiO pOJlb B 
ynpyroM pacceHHHH tfeTa-HacTHU HrpaeT pacceaHHe Ha aToMHbix 
HApax, xoth 3AeKT|P0Hbi MoryT pacceHBaTbCH ynpyro Tanwe h Ha 

SJieKTpOHaX aTOMHbIX 06 OJIOHeK. 

BcjieACTBHe Ma^ofi Maccw ajiacrpoHOB, ohh nacTo otkaohh- 
iotch Ha GoJibume yrnu. B cpeAHew oTKAOHeHHe, Koropoe hchw- 
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TbIBaCT 3/ICKT pOH TCM UOTblUC, l ICM BLILlie HOpHAKOBblH HOMCp Z 
BGlUCCTBa H MCHbLUe BHCpTHfl OTCKTpOHa. HlOObl CHH3HTb 3 cj> (J) e K - 
TbI paCCeHHH5I np-H perH'CTpaUHH H3JiyqeiiHH, BHyTpeHHHC CTeHKH 
CMCTHOrO AOMHKa H3rOiaBJIHBaiOTC5I H3 JierKHX M.aTCpHa.JIOB, 

0 obi a ho H3 njieKCHrjiaca hjth ajiiOMHHHH. Ecjih napajuieJibHuii 
IiyHOK 3JieKTpOHOB, HMCIOIUHX OAHHaKOByiO 3HCprHIO ( M0HO3HC|p- 
reTHHecKHe StTCKTpoiibi ) , najjaeT na norjioTHTe,;ib t to bc^cact'bhg 
ynpyroro pacceHHHH napaJuicTbiiocTb nym<a HapymaeiCH, a 
;u?iHHbr npofieroB 3./ieKTpoHOB b noiyiOTHieTe 0Ka3biBai0TCH Becb- 
m a p a 3 ji h m 1 1 bi m h . 3to b eme OoTbuieft cieneHH othochtch k 6eTa- 
‘lacTHuaM, HMeiomHM HenpepbiBHbiH cneKip 3nepr-HH. BeTa-nacTH- 
ubi ripoxozuix b BcmecTBe c;io>KHbie H3BH jiHCTbic nyiH h npo6e- 
raiOT paccTOBHHH, b HecKojibKo paa npcBbiujaiomHe TOTmHHy 
c.toh BcmecTBa. 

CyiuecTBeHHyio pozib b iiorjiOLucHHH SeTa-nacnm HrpaeT 
iicynpyroe p a c c e a h h e h a o ,p 6 h t a j\ lhhx sn e k- 
t p o ii a x aTOMOB cpe^bi. Flpn 3 tom nponcxoziHT nepeziaqa 
3iicprHH opSHTajibHOMy ajieFrrpoHy, mto Bezier k nonmanmi hth 
B 03oy>K^eHHio aTOMa. B oSjiacTH 3HcprHH 3/ieKTponoB nopnzwa 
1 0 4 — 10 6 36 BepOHTHOCTb HOHHSailHH HTH B036y>iUeHHH aTOMOB II 
MOJiGKyji cpe^bi 3H a h h t eT b h o npeBoexo.THT BepOHTHOCTb ynpynix 
CTOJIKHOBeHHH (npHMepIIO 95% H 5%). llo3TOMy HOHM3HpyiOmee 
ACHCTBHe 6eTa-nacTHU hbthctch HanSoTee Ba>KHbiM Jh th H3y i ie- 
HHH HX B3aHMOHeHCTBHH C BemeCTBOM. ripoXOAH qepe3 CJIOH 
nor.TOTHTe.TH, 6eTa-nacTHHbi pacTpanHBaioT cboio sHeprHio Ha 
HOHH3aUHIO H BO30y>K,HeHHe BCTpeHHbIX aTOMOB H MOJieKyJI, npn- 
HGM cpe/iHHH norepH 3HeprHH 6eTa-nacTHUbi npn o6pa30BaHHH 
napbi hohob b B03,ryxe cocTaBJiHeT^33 36. Thkhm oopa 30 M, na 

1 ms e nor.TomeHHOH 3‘HeppHH b B03^yxe o6pa3yeTCH okojio 

30 000 nap hohob. 

Mhc.to nap hohob, o6pa3yeMbix HOHnanpyiomeH nacT.Hueft na 
caHTHMeTpe ny th b B03Ayxe npn HopMajibHbix yc/ioBHHX, Ha 3 bn 
BaeTCH y^ejibHofi HOHM3auHefi. BeTHHHHa yTeTbHoft H0HH3auHH 
33BHCHT OT CKOpOCTH HaCTHUbl II Ce 3apH^a Z. FI pH OTHOH H TO ft 
>Ke 3HeprHH y^ejibHan hohh33uhh H3-3a pa3JiHqHH b ckopocthx 
6yAeT ath ajieKTpoHOB bo mhoto paa MCiHbine, qeM ath aTbij)a-qac- 
rHU H npOTOHOB. Z[t H 3H C p TH H IIOpHAKa HCCKOTbKHX M36 yACTb’ 
Han HOHH3aUHH, C03ZiaBaeMaH 3JieKTp0II0M, npHMepHO B 
1000 pa3 MeHbinc, new co3aaBaeMan aJib^a-nacrHucH. B o6ziacTH 
Ma.Tbix QHaneHHft 3HeprHH (40 1 M36) yzie.TbuaH HOHH 3 aunH, Bbi- 
3btBaeM3H 3JieKTpOHOM, npHO.TH3HTe.TbHO OOpaTHO npOIIOpLlHO- 
HaTbHa KBa^paTy CKopocTK. HanpnMep, npn cxopocTH v— 0,4 -c 
(c CKopocTb cBera) h, coo tb eTC t b e h h o , oneprHH E = 0,046 M 36 
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3JteKTpOH o6pa3yeT oKOvio 250 nap hohob Ha 1 cm nyTH b B03Ay - 
xe, a npw v-0,95 c (E~ 1,1 Mae) hhcao nap hohob na^aeT ao 45. 
TaKHM o6pa30M, c yBeAHueHHeM SHeprun yMeHbiuaeTCH hohhsh- 
pyiomee AeftcTBHe 6eTa-H3^yneHHH h, cJieAOBaTeJibHO, BOspacTaeT 
ero npo'HHKaiomaH cnoco6HocTb. OAHaKO deTa-uacTHU 6ojib- 
IIIOH SHepPH'H (^>1 M96) iBeJIH^HHa Y^eJIbHOH HOHH3aUHH HanH- 
HaeT Mea^ieHHo B03pacTaTb c yBeJiHneHHeM aueprHH nacTHU. 

ifloTepH SHeprHH nepBHMHbIX aJieKTpOHOB Ha HOHHOaUHK) H B03- 
SyjKACHHe aTOMOB CpeAbl Ha8blBaiOTCH o6bIHHO' HOHH3aiJHOHHbIMII. 
HoHH3auHOHHbie norepH npH6jiH3HTejibH0 nponopUHOHaJibHbi 

, tac n — hhcjio aioMOB BeiuecTBa nomomTejiH b 1 cm. 3 , Z 
V 2 

nopBAKOBbifi HOMep norJioTHTejiH, v — cko p oct b 3JieKT;poHa (6eTa- 
HacTHUbi). TaK KaK HHCJIO aTOMOB b eAHHHue oS^eMa paBHo 


n *=p- 


6,02 • 10 23 


pac p L — aTOMHbiil bcc, p — njioTHOCTb norJioTHTeJia b r/ cm 3 , 
6,02 • 10 23 — HHCAO ABoraapo, to sHeprun, TepaeMaa 6eTa-nacTH- 
uaMH Ha HOHH’3auHio b CJioe BeiuecTBa tojiiuhhoh x cm, nponop- 
1 Z Z 

UHOHaJIb'Ha ~^2~£ 'P x - n.pH H3MeHeHHH Z OTHOUieHHe H3Me- 

HaeTCH b npeueJiax ot 0,5 aah Jier-KHX BemecrB Ao 0,4 AJin cbhh- 
ua, HTO nO 3 B 0 AHCT npH6jTH3iHieJIb;HO CHHTaTb 3TO OTHOUieHHe nO- 
CToaiHHbi'M. CTooTOMy, ccjih BbipaHKaTb TOAiuHHy norjioiunioiuero 
cjioa He B jiHHeHHbix eflHHHuax (cm), a b eflHHHuax px (r/cM 2 , 
mt/cm 2 ), to noTepn aneprHH (h, cjieAOBaTCJib'iio, nor.iomcHHC 
6eTa-H3JiyHeHHa) 6yayT n pH 6 ti H3 ht e ji bH o oa.‘HHaKOBHMH ajir pa3- 
jihmhhx BemecrB. Mhhmh cJioBaMH, norjiomeHHe 6eTa-aacTHU. 
c aanubiM 3 Ha i ieHHeM. E M3KC onpe/tejiacTca Maccoft BemeciBa, 
n.pHxoaameHca Ha 1 cm 2 noBepxHocTH norjiOTHTeJia. 3Ta bcjih- 

hhh 3 d=^-=px (m — Mjicca b r, S — ruiomajlb norJiOTHTejia 

b cm 2 ) aacTO Ha3biBaeTca noBepxHocTHofi iuiothoctmo Bemeciaa h 
L iiHpoKo npHMeHaeica b npHKJiaaHoft aaepnoH <j)H3'HKe. Mu y*e 
CTaJIKHBaJIHCb c 3 THM noHaTHeM npn 'H3yqeHHH CaeTHHKOB pa3HUX 
thhob (paSoTa Ns 4), TOJimHHa ctchok KOTopux Bupa>KaeTca b 
eflHHHUaX nOBepXHOCTHOH nJIOTHOCTH (mt/cm 2 ), 4 TO !n 03 BO. ; IHCT hc- 
nocpeACTBeHHO ouewHBaTb hx «npo3paHHOCTb» no oTHOiueHHio k 
aaHHOMy K3JiyaeHHio. 

X(jia HjynocTpauHH yAoScTBa stoto cnocooa Bupa*eHHa toji- 
mHHbi nowoTHTe^^ yKajxeM, hto '6eTa-H3^yueHHe paflHo<J)oc(J)opa 
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p : *2 riojiiiucibio noivioiuacTCH b G20 cm B03Ayxa, oko.io 8 mm 
BOAbl, 3 MM aJUOMHHHH H 0,75 MM CBHHUa. ECJIH BbipaGUTb yKB- 
3 aiIHbIC TOJIUXHHbl JXJin pa3HbIX BemeCTB B CA'HH'HUax nOBepXHOCT- 
HOH riJIOTHOCTH d, TO MbI nOJiyM'HM- n p H 6 JI H3 HI e JI bH 0 OAHy H Ty >KC 
BeAHMM'Hy 780—800 mf/cm 2 , Koiopan h xapaKTepH3yeT MaKCH- 
MaAbHbiH npo6er (cm. hhjkc) Ocia-qacxHU paAHocj)occ{)opa b jho- 
6oM BemeCTBC. 

TpCTbHM IlpOUCCCOM 

B3 a H M O AO H C T B H H 6 bl CTp bl X 
3JICKTp0H0B C BemeCTBOM 

5iBJUieTCH neynpyroc 
paCCCH H H c H x H a 
MAP ax a TO MOB. npH 

T O p M O >K C H H H 3J10KTpOHOB B 
Ky/iG-HOBCKOM nojie aioM- 
Hbix 5IAep B03HHKaeT TBK 
Iia3bIBaeM0e TOpM03HOC 
peHTTCHOBCKOe H3Ay4eHHCC 
M a K C H M a JI b H O H 3HCpTHCH, 
paBHOM MaKCHMaAbHOH 

3BCprHH 6eTa-MaciHU. 3 th 
noTepn SHeprHH, na3biBae- 
Mbie paAMaijHOHHbiMH, npo- 
n o p uho h a ji b h bi kb a Ap aTy 
aioMHoro HOMcpa (Z 2 ) Be- 
UieCTBa, B KOTOpOM ABH- 

>kctcm 6cTa-qacTHua. FIo- 
3TOMy HHTeHCHBHOCTb TOp- 
M03HOTO H3A,y i ieHHH B TH- 
>KeAbix BemeciBax, Hanpn- 
Mep, b CBHHue, ropaaAO 
OoAbuie, neM b jierKHx (b 
B03AyXe HJIH 'B aAIOMHHHH) . 

B CBHHue paAHaUHOHHbie 
HOTepH CpaBHHMbI c HOHH- 
3aUHOHHbIMH JIHlHb npH 
3HepTHHX 3ACKTpOHOB riOpMAKa 10 M36 , B TO BpCMM KaK B JICTKHX 
BemecTBax npn o6biHHbix 3Hepni ax 6exa-aacTHu 3th norepn Hecy- 
mecTBeHHbi. 

OcjiaSAeHHe 6eTa-JiyqeH npw npoxoxmeHHH 4epe3 BemecTBo 
ofiyCAOBJIHBaeTCH BCeMH TpeMH MeX8HH3MaMH B3aHMOAeHCTBHH, 
OAHaKO HOHH3aUHOHHbie nOTepH npH 3T0M HMeiOT AOMHHHpyiOmee 
3HaneHHe. 
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Pnc. 32. CxcMa onwia (uBCpxy) n npit- 
Mepnan KpHBaa nopjiomemiH 6eTa-«iacTHu 
pa^HoaKTHBHoro H30Tona (BHH3y). 
FlyiiKTHpuan KpHBan — aKCiioneHTa. 
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riorjiomeHHe 6eTa-HacTHu. Ecjih p a AHoaKTHBHbift npenapar, 
ncnycKaioiiUffl Ceia-HacTHUbi, ycTaHOBHTb Ha HeKoropoM paccToa- 
hhh ot cneTHHKa Teflrepa-Mio^Jiepa, a Memay npenapaTOM h 
cHeTWHKOM noMemaib nonioiuaiomHe (feHJibTpw pa3^HHHoft toji- 

IUHHH d, TO H3MepHH npH nOMOLHH CHeTMHKa COOTBeTCTByiOmHe 
CKOpOCTH CHeTa Nd, MOJKHO nOCTpOHTb KpHByiO, CBH3bIBaiOmyiO 
hhcjio HacTHix, npoineaninx qepes norjioTHTeJib, c to/iluhhoh no- 
rjioTHTejiH. Ha pHC. 32 H3o6pa>KeHa He Tpefiyioman noacHeHHfi 
cxeMa onbiTa rjih chhthh KpHBoft noryiomeHna 6eTa-MaciHU. 

BHH3y pnc. 32 npHBeaeHa THnHnHaa kphb3h noiviomeHHH 6e- 
ra-H3^yHeHH'H paaHoaKTHBHoro H30Tona — no och aScuncc otjio- 
>Kcna TOJimnna norjiomemiH d b Mr/cM 2 , no och op;umaT — cko- 
pocTb cneia, H3MepeHHaa npn aaHHOH mnmnHe, N umii / muh . 
SKcnepHMeHTa^bHan KpHBaa (cn^oiuHaa .tihhhh Ha pnc. 32) xo- 
poiuo co'BriajaeT c kphboh, cooTBeTCTByiomeH 3KcnoHeHUHa^b- 
cj)yHKu,HH (nyHKTHpHaa KpH'Ban), b oS^acTH cpeAunx 3Hane- 
HHH TOJUUHHbl norjiOTHTe/in. 

TaKHM o6pa30M, KpHBaa norjiomeHHH SeTa-nacTnu, c nenpe- 
pbiBHHM 6eia-cneKTppM npn6.TH>KeHHo Mo>Ker 6biTb onncaua 
oieflyiomefi aMnHpnnecKOH (jjopMyjioH, Hiioraa -Ha3biBaeMon 3 a- 
kohom norjiomeHHH: 

N d --N 0 e _(Ad , (1) 

rfle No h N d — CKopocTH cneia, cooTBeTCTByiomne nncjiy 6eTa-na- 
cthu, naflajom,nx Ha noi\JioTHTejib h npomeaninx nepe3 nero, a 
p — KOHCTaHTa, Ha3biBaeMan KoacpcpHnneHTOM norjiomeHHa. 

Ciporo roBopa, b ypaBHeHHH (1) BMedo N d h No c^eayeT 
SpaTb cooTBeTCTByromne CKopocTH cneTa, HcnpaBjieHHhie Ha 
MepTBoe opeMH h <|>oh cnemHKa, KOTopwe mu o6o3Hanajin paHee, 
nax N np . /Ena ynpomeMHa 3an,HCH b AajibHeftuieM 3Ty BeJiHMHHy 
6y^eM o6o3HanaTb nepe3 J. Cjie^OBaTe^bHO, J — 3 to «hcthhh3h» 
cKopocTb cneTa — ■hhc./io p-nacTHU, nonaflaiomHx b cneTHHK 

B 1 MHHyTy. 

Tbkhm oSpaaoM, 33koh nor.iomeHHH (1) 6yaeT HMeTb c.ieayio- 
mnfi bha: 

Jd = J 0 e _,xd (10 

np H oneHb Majibix h Sojibuinx 3HaneHHHx d HafijnoflaeTCH 3a- 
MeTHoe OTCTynjieHHe ot SKcnoHeHUHajibHoro 3aK0Ha. Tanaa 3a- 
KOHOMepHOCTb HMeeT MecTO juih 6ojibiiiHHCTBa 6eia-cneKTpoB. 

Ko3(p4>nuHeHT norjiomeHHH p xapaKTepH3yeT noiviomeHHe 
6eTa-H3JiyneHHa aaHHoro paflnoaKTHBHoro H30Tona H 33BHCHT OT 
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M 3 KCIf M 3 JIbHOH 3 HepTHH 60Ta cnOKTpa. OAHaKO nOHJmie K 09 (j)(j)H- 
UiieHTa norjiomeHHH onpaBAaHo AHWb aah HHTepBajia tojiluhh 
I lOTAOTHTeAH, B KOTOpOM CTTpaBOAAHB 9KCnOHCHUHaAbHblH 33 KOH 

( 1 ) — CM. pHC. 32. 

Ecah TOJimHHa nor/ioTHTCAH x Bbipa>KeHa b ca:HTHMeipax, to 
[i Bbipa>KaeTCB b odpaTHbix eAHHHuax (cm -1 ) h Ha 3 biBaeTcn a h- 
H e H H bl M K O 3 cj) fj) H n H CHTOM H O T A O IU C H Hfl, B 3 T 0 M 
C.iyMae K 03 (t> 4 )HHHeHT P- jihh paBAHMCH AA H BCI-UCCTB C pa 3 HOfi IUIOT- 
HOCTbK) f). 


OnbiT n-OKa3biBaeT T mto oiHomeHHe p ifIIIH k oaothocth p noBTH 


He 33BHCHT OT HpHpOAbl nOTAOTHTeAH. BeAHHHHa p Ma cc = 


p 


3 bIBaeTCB M a C C O B bl M K 0 3 cj) cf) H U H C H T O M n O T A 0 III, G- 
HHH H H M eeT pa3MepH0<CTb [CM 2 /r, CM 2 /mt]. BblpaHOH TOAIUHHy 
rmmomaioiuero caoh d b eAHHHuax n oe e p x h octh o ii riAOTHOCTH 
|'r/cM 2 . mt/cm 2 ], Mbi xapaKTcpH 3 yeM 33 koh norjiomeHHH (I) npn 
ITOMOIUH [l Macc . 3naHeHHH p M acc HHOTAa yKa 3 bIBaK)TCH B TaSjIH- 
uax H30TonoB, oAHano Aannbie paaiibix aBTopoB He Bceraa cob- 
naAaioT, mto cbh 33 Ho c pa 3 AHMHCM b reoMCTpuqecKHx h Apyrux 
yC-AOBHKX OIIbITa, BJIHHK 5 IUHX Ha XOA HOfJl OIUCHHA. 


C K03i})4)HUHeHTOM norjioincHHB \i cBHsaHa Apyran xapaKTC- 
pucTHKa 6eTa-cneKTpa — TOJimHHa noJiOBHHHoro norjiomeHHH 
di/„, KOTOpan oiipeAeABeTCH Kai< toa luhhb, ocAadAmoLuan baboo 
HHTOHCHBHOCT b HaMaJIbHOTO HOTOKa deTa-qaCTHU. 

no anaAorHH c riepnoAOM noAypacnaAa Ti/ d (cm. padoTy Mj 8) 
ncvnmHHa caoh noAOBHunoro norJiomeH.ua d co o t b e t c t b y o t 
aficuHCce, npH KOTopofi opAnnaia (cKopocib cacra) yMeHbmaeT- 
ch BABoe. 3Han TOAmnHy noAynorAome;HH5i d*/,. tr/cM 2 , mt/cm 2 ], 
MO)KHO paCCMHTaTb 3 H ABCHIiC MaCCOBOTO K03(j)c[)HU l HeHTa nOTAO- 
meHHH: 

r cm 2 


In 2 
d' , 


0,693 

d' r 


( 2 ) 


h, Haodopoi, dy a . — 


0,693 

F 


( 3 ) 


ToAlUHHa CAOH nOAOBHHHOTO nOTAOmeHHB di/ y , TaK >KC KaK HKO- 
3c})(J)HUHeHT noTAomeHHH p, 3aBHCHT ot si-iepruH deTa-cneKTpa. 
Ha pHC, 33 npHBeAeHa 3 Ta 3 aBHCHM 0 CTb. Flo och adcuHec otao- 
>KeHa MaKCHMaAbHan 3HeprHH E M b Mde y no och opAHHaT— d>/ 3 
b mt/cm 2 . OnpeAeAHB Ha onbue TOAIUHHy (j)HAbTp a, CHHHcaiomero 
C-KOpOCTb CHCTa BABOe- — d>/, , H H‘OAb3yHCb yK33aHHblM rp3(j)HKOM, 
MO>KHO HaHTH MaKCHMaAbHyiO SHCpTHK) 60Ta-H3AyqeHHH HCCAC- 
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\ 


/tyeMoro H30T0iia; h, naodopOT, zujh imiccTHoro pazumH30Tona no 
3naneHHio E m hbxoaht TOJinxHH,y cjioh BciuecTBa, ocJiafijiniomyK) 
B^BOe H'HTeHCHBHOCTb 6eTa-H3JiyqeHHfl. 

B TaSjiHue 2 (crp. 32) zja'Hbi 3HaneHHH jn h d-/ 2 juw HexoTopbix 
pa^HoaKTHBHbix H 3 otoiiob, HcnycKaiomHx 6 eTa-H 3 JiyneHHe. Hanpn- 
Mep, TOJimHHa no^QBHHHoro norjiomeHHH rjih C 14 cociaBJinex 2,7 
mf/cm 2 . OTcioA-a cjie^yeT, hto ecjiu cjno^a TopnoBoro cnemHKa 
HMeeT TOJimHHy SoJibme 2,7 mt/cm 2 , to b cnemHK npoHHKHei Me- 
nee nojioBHHbi 6 eTa-nacrHu pamoyrjiepojxa, naaaiomHx Ha cvho- 
JJ5IHOC OKOI 1 IKO. Il03T0My H3OT0n0B, HCnyCKaiOIUHX MHTKOe 

6eTa-H3JiyqeHHe (S 35 , C 14 h jip.) 
cJieAyeT npnMeHHTb TopuofBbie cneT- 
HHKH C TOJIIUHHOH OKHa ^ 1 — 2 
mt/cm 2 . 

XoTfl 3KCnOHeHUHajIbHbIH 33KOH 
norjioiueHHH (T) cnpaBe^JiHB b 
orpaHHHeHHOH ofijiacTH (pHC. 32) 
TojimHH, Bee >Ke jij in onbiraoro 
onpe^ejieHHH p, h d«/ 2 mo>kho boc- 

n0JIb30BaTbCH 3T0H 3aBH'CHMOCTbK). 
rioMeinan Henocpe^CTBeHHo nep2a 
okouikom cneTHHKa norJiOTarejih 

(’HanpHMep, JIHCTOHKH ajIK)MHHH 6 - 
boh ^ojibrn) B03pacTaioin;eH toji- 
lUHHbi, nojiyqaioT HanajibHbiH yqa- 
CTOK KpHBOH norjiomeHHn. J\a~. 
>Ke b oTcyrcTBHe 4)HJibTpa qacrb 
Phc. 33. 3aBHCHMocTb tojiluh- 6eTa-H3JiyqeHHH noryiomaeTcn b 



it bi 

d‘/ a 


nojiOBHHHoro nor^omeHHH 
OT MaKCHMaJIbHOH SHepFHH 
P-cneKTpa E M . 


QKOUIKe 

nosTOMy 

yqacTKa 


cqeTHHKa h b fB03Ayxe — 
OTKjioHeHHfe HaqajibHoro 

KpHBOH OT 3KCII0HeHTbI 


o 6 mhho ycKOJib 3 aeT ot HaOjuojja- 
TejiH, h nepBbie SKcnepMMeHTajibHbie tohkh y>Ke yjjoBjieTBopH- 
TejibHo JioJKaxcH Ha aKcnioHeHunajibHyio KpnByio. H3MepeHHfl 
-HHD 9H BX9hO HXOOdOXO BHOU ‘dou X9X Off XBffOSOdu 
3HTCH b 8 — 10 pa3, nocjie Hero oShhho HacTynaeT 0TK;i0HeH,He ot 


SKcnoHeHTbi b CTopoHy och aOcuHcc. riojiyneHiHbie pe3yjibTaTbi 
yffoSHO H306pa3HTb rpa(})HH6CKH B nojiyjiorapH4)MHHecKOM Mac- 
iHTaOe, OTKjiaabiBaH no ropH30HrajibHOH och m/mjHHy norjiOTH- 
Tejin d (Mr/cM 2 ), a no sepTHKajibHofi — jiora.pH<J)M onopocTH cneTa, 
HcnpaB^eHHoft Ha MepTBoe BpeMH h <J)Oh cneTHHKa — IgJ. B tskom 
MacuiTaSe jjjih npocToro 6eTa-cneKTpa ao.i>KHa nojiyHHTbcn jih- 
hhh, 6^H3Kan k npBMofl. ripHMepHbiH rpacjjHK KpHBOH nor.nom.e- 
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iihh b noJiyflorapniJ)MHqecKOM Macurra6e H3o6pa>KeH Ha puc. 34. 
B3hb JiioGbie ^Be tomkh na cpe,a icm ynacTKe nocrpoeEHOH npn- 
Mofi, 'Mojkho onpeaejiHTb K03(j)(})Mi,HeHT nor.iomeHHH p. nan Tan- 
renc yrjia nan^OHa npHMoft no cbopMVJie: 


2,3 


Ig-I, 

d.,- 




CM“ 

mt 


(4) 


a 3aTCM h TOJimnny nojiynorJiomeHHH d ■/„ — no cooTHomeHHK) (3). 

/bin pa3JiHn ; Hbix 6eia-aKTHBHbix H30TonoB npHMbie, noJiyqeH- 
iibie b nojiyjiorapH(})MHqccKOM MacmiaSe, hmciot pa3Hbift Han/ion 
(pa 3 Hbift p). Ecjih perncTpHpycTCH 6eTa-H3jryHeHHe cmcch flByx 



Phc. 34. SKCiiepuMCMTa.ibirwH rpaiJiHK ocjiao- 
.nenHH f)eTa-H3;iy L i0i!HH, nacTpoeinibiii b no;iy- 
aiorapH(J)MHqecKOM MnciiiTafie. Flo BepruKajin 
/ijih uarjiH/uiocTH jraitbi ;ise iujiaKbi — 

lgJ H J. 

paAH0H30T0n0B, TO HMCeT MCCTO CJIOKHaq KpHB35I, aHa.T 0 rHMH 3 H 
rpacj)HKy, H 3 o 6 pa>KeHHOMy na puc. 30 (cm. paOoiy N° 8 ). Ah 3 jih 3 
T3KOH KpHBOH IlOrJIOLHeHHH H pa3AeJ!CHHe KOMIlOHeHT M 6 HGC 
onpaB^anbi, mcm b aHHJiorH l i hom c\/iy i iae hjih nepnoAOB no.nypac- 
na^a; hhofab 9 thm npHCMOM nee >xe nojibsyiOTCH, ccjih fiem- 

CllCKTpbl p 3 AH O H 3 OTO FI OB pe3KO OTJIHH aiOTCB no SHGpfHH. 

CjieAyeT eme paa noA l iepKHyTb, hto saxon noniomenHH (1') 
H'BAHCTCH JiHiiib BecbMa rpyObiM npHGjiH>KeHPieM, a k p hb a h norjio- 
meHHH, nocTpoeHnafl b riojiyjiora.pH({)MHqecKHx KoopAHnaiax, 
B HHTep.BaJie CoJIbLUHX TOJUUHH pe3KO OT K JI OH H 0T C H OT HpHMOH 
B1IH3. I la puc. 35 9 TO OTKJIOHC'HHC 110X333110 FiyHKTHpuOH KpHBOH, 
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KOTOpaa noAynaeTca nocAe BbmHTaHHa (j)OHa H3 o6meft CKOpocTtt 
ctieTa. CiuiouiHaa KpHBaa Ha pnc. 35 nocTpoeHa 6e3 yaeTa no- 
npaBKH Ha <J)oh. OraAOHeHHe ot BKcnoHeHTH b o6jiacT,H MaAbix 
TOJimHH — 60Jiee TOHKHft 3(J)(J)eKT H ero MOJKHO oSHapyWHTb, AHIHb 
npHMeHHfl CHeTHHKH C OCO60 TOHKHM OKOUIKOM, CHeTHHKH «6e3 OK- 
Ha», padoTaiomne b upotohhom pejKHMe (cm. pafioTy N® 12) h 
4Jt-cHeTHHKH (cm. padoTy N® 13). 

Abtopom B BHocj3H3HHecKOH AafiopaiopHH TCXA b 1955 roAV 
6buiH chhth KpHBbie norAomeHHa 6eTa-H3JiyHeHHH C 14 , S 3S , Ca 4 ®, 

Tl 804 H Ap. H30T0I10B, npHqeM npHM€- 
HHeMUe CHeTHHKH n03B0AHAH AOBe- 
cth Haqa^bHbifl yaacroK kphboh no- 

r^OmeHHH AO 3Ha*I6HHH 3(J)(J)eKTHB- . 

HOH T<wimHHbi d so,* =0,38 Mr/cM s 
(3C))<J>eKTHBHaH TOAIUHHa yHHTbl- 
BaeT TejiecHbift yroA, b KOTopbifi 
HanpaBJieHO 6eTa-H3Jiy4CHHe, pera- 
CTpHpyCMOC CHeTHHKOM). ToHKa, 
OTBeqaiomaH HyaeBOH TojimHHe no- 
rAomaiomero BemecrBa, Sbijia no- 
JiyqeHa np« noMOiUH 4 Jl -cqeTMHKa 
c BHyrpeHHHM BBeAeHHeM odpaaua. 
Ha pnc. 36 npeACTaBJieHa KpHBaa 
noraomeHHa (npoxo*AeHHa) 6eTa- 



Ml/CM-'Al 


Phc. 35. no^y^orapHtj)MHMecKa!i 
KpHBan oc^aSjieHHH 6eTa-H3jiy- 
MeHHa B aJIIOMHHHH. CnJIOllIHaSl 
KpHB3H nocTpoeHa AJIH CKOpOCTH 
cqeTa N 6e3 BMHHTaHHH tyona. 
nyHKTHpHaa KpHBaa (P) — 
HcnpaBJieHHOH ckopocth caeia J. 


H3JiyqeHHH C 14 , noAyqeHHaa npn 

nOMOIUH 3T0H MeTOAHKH. Ha4ajlb- 

Hbift yaacTOK kphboh norjiomeHHH 
(cnaouiHaa ahhhh), nocTpoeHHofi 
b no^yjiorapH(})MHHecKOM Macurra- 
6e, 3aMeTHo OTKjiOHaeTca BBepx ot npaMofl (nyHKTHpHaa ah- 
hhh), cooTBeTCTByiomefi 3KcnoHeHUHaAbHog aaBHCHMocTH. Spot 
(J taKT HMeeT doAbiuoe sna ‘lemie npa onpeAejieHHH adcoAiOTHoft 
aKTHBHocTH npH noMoiuH TopuoBoro cneTHHKa (cm. pa6oTyNs 13), 
Tax KaK noAyneHHbie AaHHbie cBHAeTeAbCTByioT o tom, hto noTe- 
pio 6eTa-qacTHU b B03Ayxe h OKouiKe caeraHKa Hejib3a noA- 


HOCTbio yqecTb, noAb3yacb SKcnoneHUHaAbHUM 33KOHOM- AHaAO- 
THHHbie KpHBbie 6bIAH BOAyaeHbl H AAH ApyrHX H3OT0H0B. MeTO- 
AHKa h pe3yAbTaTbi stoh paSoTbi ony6AHKOBaHbi [2], 

riocKOAbKy KpHBaa norjiomeHHH b noAyAorapH(j)MHaecKOM 
MacuiTaSe, Boodme roBopa, He npaMOAHHefiHa, toaihhh 3 caoh 
noAOBHHHoro norAomeHHa d v a pa3AHana Ha paaHoft rAydHHe no- 
rAOTHTeAa. 3to othochtch hk|i. TeM «e MeHee BcerAa HMeeTca 
HHTepBaA toaiu,hh (npn6AH3HTeAbHO 0,05 R M <d<0,35 R M ), na 
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kotopom noJiy,TorapH(j)MmecKafl KpHBan norjiomeHHa npeACTaB- 
J[H CT ripHMyiO JIHHMK), L ITO AaeT B03M0>KK0CTb OnpeAeJIHTb JLl H 
d«/ 2 cnocodoM, paccMOTpeHHbiM Bbi me (cf)opMyjia 4). 

B ynpaH<HeHHHx 1 h 2 HacToamefi paSoTbi sthm MeTOAOM 
H3y L iaeTCH noiviomeHHe 6eTa-H3Jiy^eHHH P 32 h S 35 . 



Phc. 36. KpuBan oc.nadjienHfl 6eia-m- 
jiyqeHHH C u b o6^acTH Ma-ribix toji- 
iuhh norjiomaioiuero BemecTBa. 3Kcne- 
pHMeHTaJlbHbie TOMKH: a — B03AyX H 
cjnoAHHbie noraoTHTean (TOpuoBbift 
CHemHK) ; 6 — rejiHii h cjiioAHHbie no- 

f'.TOTHTeJIH (npOTOqHblH CqeTMHK, C OT* 

KpbiTbiM okhom); b — reJiHH 6 e 3 no- 
A MOTHTejiGiV, ^ — 4n-cqeTqHK. 

Otmcthm ra-KSce, mto Ha3BaHHe «KpHBan noiviomeHHfl», HacTo 
ROTpouniomeecfl b jiHTepaType, He coBceM to4Ho OTpa>KaeT cym- 
niK’ii. nccJie;iye.Mofi aaBHCH mocth, Tax xai< mm HMeeM AeJio He 
c iioiMoiueniibiM, a c npoHHKaioiuHM H3JiyqeHHeM. IlcmoMy ripa- 
BHJibiiee Gujio Cu roBopHTb o KpHBbix npoxo>KAeHHH hjth xpn- 
b i>i x oc.il a 6 ji e h h h, yanTbiBaa, mto hocji eAHHH TepMHH noA- 
pa3yMeaaeT n 3cj4 )eKTU ynpyroro pacccHHHH. 
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tadjiHua i 


XapaKTepMCTHKH 6eTa-H3Jiy4eHH$I HeKOTOpblX paAHOaKTHBHbIX M30T0n0B 


Chmboji 

H30Tona 

riepHOA 

nojiypacna^a 

T -/ a 

K 

re 

X 

X 

§ g, 

sai'i 

o u a* ^ 

S &5 5 

TojimHHa 
nojiynorjio- 
meHHa dy a » 
Mr/CM 2 

K03(J)d)HUH- 
eHT noivio- 
meHHH p, 
CM 2 /Mr 

MaxCHMajib- 
HbiH npo6er 
b BemecT- 
Be R m , 
Mr/CM 2 

iH3 

12,4 ’r 

0,018 

0,28 

— 

0,62 

6C 14 

5720, 

0,155 

2,7 

; 0,26 

20 

i,Na 24 

15,1m 

1,30 

78 

0,000 

600 

. 5 p 32 

1 4, 3 a 

1,708 

1 15 

0,006 

780 

ieS 35 

87, U 

0,169 

3,0 

0,23 

21 

2oCa 45 

163* 

0,254 

5,5 

0,126 

57 

27 Co m 

5,3 r 

0,306 

7,3 

0,095 

80 

38Sr® 3 

54,5 a 

1,46 

81 

0,0085 

660 

38 Sr* 

-28, 

0,61 

22 

— 

180 

39Y 90 

2,54, 

2,27 

150 

— 

1100 

74 W 185 

73,2 a 

0,43 

11 

0,063 

120 

aiTl 204 

2,7 r 

0,765 

■30 

0,023 

280 


ZlaHHbie, npHBeAeHHbie b TafiAHue 2, HeJib3B paccMaTpHBaTb 
Kan OKOHnaTejibHbie h crporo onpeAeJienHbie. flaa ce 3HaqeHHH ne- 
Phoaob nojiypacna^a Ti/ f aah HeKOTOpbix HBOTonoB (Sr 90 , Tl 204 
h Ap.) ao chx nop tomho He ycTaHOBjieHH [3]. Mto KacaeTCH ko 
3(J)(J)HUHeHTOB norviomeHHH p h toaiahh noJiynorjiomeHHn d‘ /a , to 

yKa3aHHbie 3HaqeHHH cAeAyeT cnniaTb BecbMa OTHOCHTeJibHbiMH 
B CHJiy ynOMHHyTblX ©bliue npHHHH, KOTOpbie CBH3aHbI C yCJIOBHH- 
MH 3KCnepHMeHTa. EIoSTOMy, eCAH B03H>HKaeT Heo6XOAHMOCTb 

onpeAeJieHHH 3thx napaMeipoB 6eTa-H3AyqeHHfl, CAeAyeT OTAaTb 
npeAnoHTeHHe npHMOMy 3 !K<c nepHMGHTy b AaHHbix KOHKpeTHbix yc- 
AOBHHX, HMeH B BHAy, HTO TagjlHHHbie 3HaneHHH MOryT CJlyJKHTb 
AHHIb AJIH OpHeHTHpOBKH. 

j^aHHbie no MaKCHMaAbHbiM npoSeraM R M 6ojiee AOCTOBepHbi, 
OAHaKo h b 3 tom cAynae ouiHfiKa mo>kct 6biTb 3HaqHTeAbHoft. 
3HaqeHHH m a kch m a a bHOfi SHeprHH E M o6biq.Ho naxoAHTcn no MaK- 
cHMaAbHbiM npo6era/M R M npn noMoum 3MnHpimecKHx (j)opMy A 
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(cm. HHJKe) . TOMHOCTb KOTO.pbIX He Jiymiie 5%. B CBH3H C 3THM 
cBe^eHHH o MaiccHMajibHbix 3HeprHHx 6eTa-H3./iyweHHH paAH0H30- 
TonoB, cooSmaeMue b JiHTepaiype, HepeAKo pacxoAflTca. 

Aono;iHHTe;ibHo .yKaateM 3MnHpHwecKH HaHACHHyio 3aBHCH- 


MOCTb MeJKAy MaCCOBbIM 


K03(])Cj)HUHeHT0M norjiomeHHH 



h MaKCHMaAbHoft 3HeprHefi 6eTa-cneKTpa E M (M 36 ) : 


p — 22 • E M 1,33 npH E m > 0,5 Mae (5) 

Bee cKa3aHHoe Bbirne cnpaBeAJiHBo h jxjik no 3 HTpoHOB. HaAO 
3aMeTHTb, WTO IlpOHHKaiOIUaH CnOCOgHOCTb n03HTp0H0B HeCKOJIb- 
KO^OTJlHWaeTCH OT npOHHKaiOmefi Cri 0 C 06 H 0 CTH SJieKTpOHOB Ta- 
KOH }Ke 3H0prHH H3-3a TOTO, WTO ohh no-pa3HOMy pacceHBaioTCH 
npn npoxomAeHHH wepe3 sjieKTpoHHyio o6ojiowK,y aTOMOB cpeAbi. 
OAHaKo pa3^HWHe He HBJiweTcw ocofio cymecTBeHHHM. 

rionpaBKa Ha norjioipeHHe. H3ywaw cBOHCTBa 6eTa-H3jiyweHHH 
h B3aHMOAeHCTBHe 6eTa-wacTHu c BemecrBOM, .mu He AOA>KHbi 3a- 
SbiBaTb, wto ochobhoh 3aAawen paAHOMeTpHH HBAfleTcn H3Mepe- 
HHe aKTHBHOCTH paAHoaKTHBHbix npenapaTOB. MMew nepeA co 6 oh 
3Ty uejib, paccMOTpHM KaK BJiHHeT norjiomeHHe GeTa-wacTHu, 
b BemecTBe Ha pe3yjibTaTbi H3MepeHHw aKTHBHOCTH npn homohih 
ra3opa3pHAHbix 'CWCtwhkob. 

B onHcaiTHH pafioTbi Ns 6 (cm. PaAHOMeTpHH, w. I) yKa3biea- 
AOCb, WTO npH JHOgblX H3MepeHHHX CO CWeTWHKaMH CymeCTBeHHOe 
BJIHHHHe OKa3bIBaK)T ACCHTb (j)aKTOpOB; HeKOTOpbie H3 HHX SblJIH 
paccMOTpeHbi b cooTBeTCTByiomnx paSoTax. ZteftcTBHe mecToro 
(})aKTopa — norjioiAeHHH 6eTa-H3JiyweHHH b B 03Ayxe h CTeHKe cweT- 
MHKa mohcct 6biTb ywTeHO nyTeM BBeAenHH b pesyjibTara H3Mepe- 
hhh nonpaBKH Ha norjiomeHHe, ccjih npHHHTb, wto ajih npocToro 
6eTa-cneKTpa norjiomeHHe nponcxoAHT no SKcnoHeHijHajibHOMy 
3aKOHy (T). 

Thkhm o6pa30M, nonpaBKa Ha norjiomeHHe 'onpeAejineTcn no 
c})opMyjie: 

K — 'Jz _ o ^viaccZ ,r.\ 

^norji — 1 — Q (k) 

J o 


3Aecb J h Jo perHCTpHpyeMaH h HCKOMan cKopocTH cweTa, hc- 
npaBJieHHbie Ha MepTBoe BpeMH h (})oh. B TOJimHHy z bxoaht Bbi- 
pa>KeHHbie b eAHHHuax noBepxHocTHofl njioraocTH m/imHHa cjioh 
B 03Ayxa d B03Jl Me>KAy npenapaTOM h okhom cweTWHKa h m/imHHa 
oKHa (cTeHKH) cweTWHKa d CT . CjieAOBaTeAbHO, 


z 





*PB03;1~1* , *CT*PCT 


(7) 


3 
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06bmHo TOJimHHa c/iioah TopuoBoro cqemHKa hah Karofla uh- 
^HHflpHMecKoro c'leTHHKa yKa3biBaroTCH b nAcnopTe cneTMHKa ne- 
nocpeACTBeHHO b waccoBbix eaHHHuax (HanpHMep, aah chcthhkob 
T- 25-BOJI d CT = 1— 2 Mr/CM J ). OoBTOMy, mh onp^ae^eHHH z He- 
oCxoahmo jiHuib H3MepHTb paccTOHHHe npenapaTa ot cqmHKa, 

z —\ ,29 • at B q3jj 4" dgf (7 ) 

(rijIOTHOCTb B03flyxa npH HOpM aAbHblX . yCJIOBHHX P B 03 fl— 

= 1,29 Mr/cM 3 ) . 

Ciporo roBOpH, BMecTO z cJieayeT 6paTb Z9<}><}> — 3<J) <t>eKTHB- 
Hyio TOJimHHy cyMMapHoro norjiomaiomero caoh, KOTopaa 
yqHTUBaeT, hto Ceia-HacTHUbi nonaflaiOT b chcthhk noA pa3Jinq- 
HbiMH yrjiaMH h, cjieaoBaTeJibHo, npoxoAHT caoh norjiOTHTejiH, 
SoJibuine ero toaihhhh z. ,Hah AAHHHoro nHAHHApnaecKoro caeT- 
qHKa 3<J)(J)eKTHBHaH T0AIUHH3 B o 6HHHHX yCJlOBHHX H 3 MepeHHft 
npHMepHO paBHa z^ = 2 z; b cjiyqae TopuoBoro cneTHHica 
Z 9 tt><t> 33BHCHT ot oTHOcHTejibHoro TejiecHoro yrjia — reoMerpiiqe- 
CKoro (paKTopa r) (cm. pafiory N° 6) h B03pacTaeT c yBejiMHCHH- 
eM rj. TafiAHua 3 HAAiocTpHpyeT 3aBHCHMOCTb 3(p(J)eKTHBHoS toji- 
mHHbi norjiomaiomero caoh ot reoMeTp Knee koto (paicropa n P H 
H3MepeHaax Ha topaobom caeraHKe. 

Ta 6jiHua 3 


3aBHCHM0CTb OTHOineHHfl — ot reoMetpHMecKoro (paxtopa r\ (cm. [1J CTp. 85) 


reoMeTpHMecKHft (JmKTop r\ 

z 

0,05 

1,05 

0,1 

1,12 

0,13 

1,18 

0,2 

1,27 

0.25 

1,37 


HTan. aah onpeaejieHHa nonpaBKH Ha norjiomeRHe Heo6xoAH- 
mo HafiTH z no cpopMyjiaM (7) hah (7'); 33 t©m, noAb3yacb Ta6- 
AHiiefi 3 hah rpacpHKOM b KHHre III Ha CTp. 85, onpeAeAHTb z*<m> h 
noACTaBHTb ero 3HaneHHe b (popMyjiy: 

Xnora - (8) 
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Kos(})(J)HUHeHT noraomeHHa u Marr . HaxoflHTca H3 Ta6ann Han 
onpeaeaneTCH 3KcnepHM eHT aabHO no kphboh noraomeHHH. 

bean BMecTO p Mac c noab30BarbCH 3Ha4eHHeM ToamHHbi no- 
JioB«HHoro norJiomeHHH d>/, , to $opM,yaa (8) npHHHMaeT cae- 
ayiomHfi BHa: 

Knor,=-f = 2 4 /t (9) 

J o 

riOCKOJIbKy SKCnOHeHUHaVlbHblH 33:KOH nOraOLUeHHH BbinOEHaeT'CH 

He tohho (a n-'ia cjiojkhhx 6eTa-cneKTpoB oh cobccm He coCaio- 
aaeTCfl), nonpaBKy Ha noraomeHHe HHoraa onpeaeaniOT onurHbiM 
nyTeM. /Jan 3Toro chhm31ot HecKoabKO tohck kphboh noraome- 
hhh (HaaajibHbiH yaacTOK) h crpoHT b nojiy/iorapHcj)MHHecKOM 
MacuiTaSe rpa<J)HK, nan nonasaHo Ha pwc. 34. 3aieM Ha och a6c- 
uncc BJieBo ot Hanajia KOopanHaT OTKaaabiBaiOT b BbiSpaHHOM 
MacurraSe BeaHHHHy Zs^ h uepe3 sry TOHKy npoBoaflT npaMyro, 
napaaaeabHyio och opaHHaT. riocae stoto noayaorapH(})MHqe- 
CKyio KpHByio noraomeHHa sKCTpanoanpyiOT (npoaoa>KaioT) ao 
nepeceaeHHH c nocrpoeHHOH npHMoft. TonKa, noayneHHaa Ha ho- 
boh och opnHHaT, h SyaeT oTBeaaTb aorapH(J)My hcthhhoh CKopo- 
CTH CHeia, lg J 0 . Ko3(J)cj)HHHeHT K nor .1 onpeaeaneTca Kax OTHOine- 
HHe cKopocTH cneTa 6e3 aonoaHHTeabHbix noraoTHTeaefi J z 
k SKCTpanoanpoBaHHOMy 3 HaqeHHio CKopocTH cneTa npn HyaeBoft 
TOJimHHe noraoTHTean Jo: 



Kan yKa3biBajiocb Bbirne (cm. pnc. 36), TaKoft cnoco6 3KCTpa- 
nojiHUHH He Bceraa onpaBaan (ocoSeHHo aaa mhtkhx 6eTa-H3- 
ayneHHH), h6o xoa kphboh noraomeHHH b oneHb tohkhx nepBbix 
caonx noraoTHTean mojkct cymecTBeHHO OTaHnaTbcn ot ee aaab- 
Hefimero xoaa. 

npH OTHOCHTeabHblX H3MepeHHHX 3KTHBHOCTH, KOTaa CpaBHH- 
BaioTCH CKopocTH cneTa cepHH oCpaauoB, coaepHcamHx oaHH h 
tot xce H30T0n, nonpaBKy Ha noraomeHHe b B03ayxe h creHKe 
cneTHHKa caeayeT BBoaHTb anuib b cayaae, ecan HapymaeTca 
CTaHaapTH3aHHH ycaOBHft H3MepeHHH (MeHHeTCH paCCTOHHHe, 
TeaecHbiii yroa h t. n.). OaHaKO, ecaH pe3yabTaTbi H3MepeHHH 
xapaKTepH3yiOT, HanpHMep, creneHb nocTynaeHHa paanoH30Tona 
b tot nan apyrofl opraH pacTeHHH nan atHBOTHoro, to ajm npa- 
BHabHoft HHTepnpeTauHH aaHHbix caeayeT o6«3aTeabHo ebccth 
nonpaBKy Ha noraomeHHe, oco6eHHO b caynae MarKoro 6eTa-H3- 

ayneHHH (C 14 , S 35 , Ca 45 h ap.)- 
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npn aScojiiOTHbix H3MepeaHHx nonpaBKa Ha norjiomeHHe hb- 
jineTCH oahoh H3 Ha,n6oAee cyiuecTBeHHbix nonpa-BOK. 

npHHaAJiextHOCTH: 

1. YcTaHOBKa THna 5-2, ceKyHAQMep. 

2. TopuoBbifi cneTHHK T-25-BO/1 b cbhhuobom aomhkc. 

3. PaAHoaKTHBHbie npenapaTbi: P 32 Ha cjiioAe, S 35 (C 14 ) Ha cAioAe, BTa- 
JIOH U 238 . 

4. Ha6op aJiiOMHHHeBbix norAOTHTeAefi — 10 hit. 

5. HaOOp CJIIOAHHHX IUiaCTHKOK TOJimHHOft OT 2 AO 12 Mr/CM 2 . 

6. MiwiAHMeTpoBaa CyMara, Ta6jiHUH jiorapH^MOB, raOjiHUM cjjyHKUHH e x 
h e~ x . 


ynpaofCHenue 1 

CHflTHe KpHBOH norAomeHHH 6eTa-H3jiyHeHH» H3orona P 32 
b ajiioMHHHH. OnpeAejieHHe p Macc h di /a . 

IlopHAOK BbinojiHeHHH ynpancHeHHH cAeAyiomHH. 

IlocJie BKjnoneHHH, nporpeBa h npoBepKH paSoTbi yciaHOBKH 
B-2 H3MepHK)T, Kan BcerAa, stajiOH h $oh. Ooh H<ejiaTejibHO H3- 
MepHTb b TeneHHe 10 MHHyT. Pe3yjibTaTbi H3MepeHHH (})OHa 3anH- 
cbiBaiOT cBepxy TaSAHubi 4. rioMemaiOT npenapaTP 02 (Ha cAioAe) 
Ha TatKyio iio3huhk> 3Ta)KepKH (cm/iHKa) hto6h cKopodb cnera 
cocTaBjiHjia 6000—8000 uMn/MUfi. Flpn cooTBeTCTByiomeM BbiSope 
aKTHBHocTH npenapaTa pexoMeHAyeTCH Taxyio CKOpocTb cneTa 
nojiyqaib c 6-h iio3huhh. H3MepHK>T CKopodb cneTa b oTcyTCTBHH 
aJiiOMHHHeBbix norjioTHTejiefi nepeA okollikom cneTHHKa. IlocJie 
3Toro, noMeman aAiOMHHHeBbie nAacTHHKH (cHanajia oAHy, 3aTeM 
ABe H T. A.) Ha 2-K) II03HUHK) CTCWIHKa, H3MepHK)T COOTBeTCTByiO- 
mne ckopocth cneTa Nd . ToAmHHa xa^KAOH ruiacTHHKH baiomhhhh 
b 3 tom ynpaHCHeHHH cocTaBAfleT 26 mt/cm 2 . Ecjih TOJimHHa nAa- 
CTHHKH d (B eAHHHAaX nOBepXHOCTHOH haothocth) HeH 3 BecTHa, 
to ee onpeAGAHiOT nax nacTHoe ot acachhh Maccbi nAacTHHKH Ha 

ee nAomaAb, d=^r. OnbiT 3aKaHHHBaiOT, KorAa na 2-fi no3HUHH 

Ha6epeTCH 10 aAioMHHHeBbix iuiacTHHOK, t. e. 6yAeT HcnoAb30- 
BaH Becb nafiop norAOTHTeAefi. 

BpeMH OTAeAbHbix H3MepeHHft cAeAyeT Bbi6HpaTb c TaKHM 
pacneTOM, hto 6 h npH xaJKAOM H 3 MepeHHH perHCTpHpoBaAOCb He 
Menee 2500 HMnyAbcoB. 3 to ofiecneHHT TO^HOCTb H0Ka3aHHfi He 
xyKe 2% (cm. pa6oTy Ns 7). Pe3yAbTaTbi saHOCHT b TaSAHuy 4 
no xoAy BbinoAHeHHH ynpaacHeHHH. HonpaBKa Ha MepTBoe BpeMH 
BBOAKTC5I no TadAHue nonpaBOK hah no coorBeTCTByiomefi 4 )0 P~ 
MyAe (cm. pa 6 oTy ^ 5 ). 
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T a 6 ji is n ;i \ 

OieiMiiK TopuoBbiH T- 25 - 50 /I JSTs d CT --- .... Mr/cM 2 . 



no jxaHHHM TafijiHUbi 4 cxpojii rpacf>HK, oTKJiatfbiBaa no ropH- 
30HT3JIbH0fi OCH BejIHHHHy d, a no BepTHKajIbHOft — lgJ (pHC. 34). 
Flo rpa(j3HK ( y onpeAejiniOT MaccoBbift K03$cJ)HUHeHT norjiomeHHH 
|A Macc Kan yrjioB-ofi K03(J)(j>HUHeHT nojiynennoH npHMoft (cm. cJ>op- 
Myjiy (4). To/rmHHa mwioBHHHoro norjiomeHHH dv, h3xoahtch H3 
COOTHOineHHH (3). 

ytipaotcHeHiie 2 

Chatmc kphboh norjiomeHHH 6eTa-H3JiyqeHM5i S 35 (hjih C 14 ) 

b cjiio^e npn noMomw Topaosoro CMemHKa 

J\jm H 30 T 0 n 0 B, HcnycKaioiunx Marnoe 6eTa-H3JiyneHHe, yAod- 
nee cnHMaTb KpHByio norjiomeHHH npn noMomn tohkhx cjiioah- 

HbIX njiaCTHHOK. 

npencne neM npncTynHTb k BbinojiHeHHio ynpaaoieHHH, chobs 
H 3 MepHK)T <J)oh B TeneHne 10 MHHyT. HccjieayeMbiH npenapaT 
ycraHaBJiHBaiOT na 4 — 6 hoshuhio, AodHBancb cKopocm cneia^ 
6000 tutn/MUH. nepsoe H3M.epeHHe iipoboaht 6e3 cjiioahhhx 
cfmjibTpoB. SaTeM noonepeAno na l-io iio3huhk> ctcjihk3 noMe- 
uxaiOT CJHOAH-Hbie njiacTHHKii, nocJieAOBaiejibHo yBeJiHHHBan hx 
TOJ imHHy (TOJimHHa ynaeaHa Ha xa>KAOH njiacTHHKe) . nojiynaiox 
npHMepHo 7 — 8 SKcnepuMeHTaJibHbix Tonex npn TOJimnne cjhoabi 
ot 2 ao 12 Mr/c.M 2 . Ecjih b Hadope OTcyrcTBy k>t njiaciHHKH Hexo- 
TOpOH TOJimHHbl B 3T0M HHTepBaJIC, TO H3MepeHHe HpOBOAHT C 
ABVMH HAH TpeMH CJHOAH'HbTMH TTJI 3 CTH H K <1 MM , Haf)Hp3H B CVMMP 

V 
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HyjKHyio TOJimHHy norjioTHTejiH. B KawaoM H3MepeHHM caeayeT 
perHCTpnpoBaTb He MeHee 1000 HMnyatcoB, hto oSecneHHT cra- 
THCTHnecKHft pa36poc ~3°/o. 

- TIojiyreHHbre-flaHHwe bhocht b Ta6aHuy, aHaaorHHHyro-Tatf- 
jiHue 4 (ynp. 1) h CTpOHT noayaorapH^MHnecKHft rpa<j)HK, no 
KOTopoMy onpeaeajuoT p M acc h d-/ s . ynasaHHuft rpad)HK aaa S 3 * 
(C 14 ) M05KH0 nOCTpOHTb pHflOM C rpaifjHKOM aHH P . IlpH 3T0M 
MacuiTaS no och aOcuncc caeayeT pacTHHyrb no cpaBHemuo 
c npefluflymHM rpacjwKOM, h6o aaa MsrKoro {>eTa-H3ayHeHHH mh 
HM eeM aeao c MajibiMH ToamHHaMH norjiomeHHH. 

VnpaotcHeHue 3 

OnpeflejieHHe nonpaBKH Ha noraomeHHe <5eTa-*iacTHu S 35 (C 14 ) 
b caoe B03flyxa h OKOiuxe cneTHHKa 

1. rionpaBKy na noraomeHHe 6eTa-H3Ji,yneHHa S 35 (G M ) b cjioe 
B03flyxa Me*ay npenapaTOM h cnemHKOM h oKOiiiKe cneTHHKa 
/ norJI onpeaeamoT no cj)opMyae (8), noacrraBajiH b nee mwiy- 
neHHoe 3HaneHHe p M aco h ?<,$$ , B yK33aHHbix b ynpajKHeHHH 2 
ycjioBHax H3MepeHHH reoMeTpHnecKHft (j)aKTop n e npeBWiiiaeT 
3HaweHHa 0,05. rioatoMy npn onpeaeaenHH K n0 rji mojkho hc 

yHHTbFB3Tb OTJIHHHH OTHOLUeHHH Z 3 ^jZ OT eaHHHUbl (CM. TaCJlH- 

uy 3) h noab30BaTbca (jJopMyaoft 

ts Jz 0 — H'Macc^ 

Anorji — i c 

J o 

noJiyneHHaH BeaHHHHa xapaKTepnayeT ocaaCaeHHe 6era-H3- 
ayneHHH S i3s (C M ) Ha nyra ot npenapaTa ao nyBCTBHTeabHoro 
ofrbeMa caeTHHKa. OnpeaeaHB K n0Tn . naxoaflT Jo. Flpn BbiHHeae- 
hhh Knorn Hy*Ho noab30BaTbca Ta6aHuaMH (J)yHKHHH e~ x . 

2. rionpaBKy Ha noraomeHHe onpeaeamoT MeToaoM aKCTpano- 
aaiiHH HaaaabHoro ynacTKa noayaorapH^MHaecKoro rnat})HKa k 
HyaeBoft ToamHHe noraoTHTeaH (cm. suine, CTp. 35). Towa 
nepeceaeHHH aKcrpanoanpoBaHHoro rpac})HKa c hoboS ocbio opaH- 
HaT aaeT 3HaneHHe IgJo. Flo Ta6aHuaM aHTHaorapn^MOB HaxoaHT 
BeaHHHHy Jo h onpeaeanfor ocaaOaeHHe 6eTa-aacTHix (nonpaBKy 
Ha noraouxeHHe) Kan oTHomeHHe J z k Jo, rae J z — CKOpocTb cne- 
Ta 6e3 aonoaHHTeabHbix noraoTHTeaeft (fieperca H3 aaHHbix ynpaw- 
HeHHH 2) , a Jo — CKOpocTb cneTa, npHBeaeHHaa k Hyaio noraome- 
hhh h noayneHHaH nyreM SKCTpanoaauHH. 

B 3aKaK)neHHe HyjKHo cpaBHHTb 3HaneHHH /C noiv „ noayneHHbie 
tcm h apyrHM cnocoOaMH. 
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PABOTA JYk 10 

OnPEflEJIEHHE MAKCHMAJIbHOH SHEPrHH BETA- 
CI1EKTPA METOflOM FlOJIHOro norJIOLUEHHfl. 

HAEHTH4>HKAUHjI H30T0I1A 

MaKCHMaubHbifl npoOer R M . 3aBncHMOCTb MaxciiMajibHoro 
npoCera OeTa-qacTHp ot aHeprHH E ... BajKHefiiueft xapaKTepHCTH- 
Koft 6eTa-H3jiyqeHHfl paaHoaKTHBHoro H30Tona HB.iHeTCH bcjihwh- 
Ha MaKCHMajibHoro npo6era Ceia-wacTHU b BemecTBe. 

H3 rpac})HKa pirc. 32, a Taione «3 phc. 35 bhjho, hto cymecT- 
Byei HeKOTopan TojimHHa norjioTHTejiH R M , KOTopan nojiHOCTbio 
3a^ep>KHBaeT Bee 6eia-HacTHuH HanaJibHoro noroKa. Flpn d“R M 
aKcnepHMeHTajibHan KpHBan ocjiafijieHHn nepexoaHT b npaMyio, 
OTBenaiomyio nocTOHHHOMy ypoBHK) (Jjona cneTHHKa. 3ia BejiH- 
HHHa R Mj secbMa BajKHaa ajih npaKTHHecKoS paAHOMeTpHH, no- 
cur Ha3BaHHe MaKCHMajibHoro npoSera 6eTa-H3JiyHeHHH b Beme- 
CTBe. riocKOJibKy 6eia-H3jiyMeHHe .aaHHoro pa,nHOH30Tona o6jia- 
jxaer HenpepbiBHbiM 3HepreTHHecKHM cnexipoM (cm. fieTa-cneKTp, 
pnc. 31) c onpeAe^eHHbiM 3HaHeHHeM E M , to oneBH^Ho m 3 kch- 
MajibHbift rrpo'fier c o o t b ctctb y eT npofiery b BemecTBe Sera-qacTHu 
MaKCHMajibHofl aHeprHH. HacTHixM, ofijianaiomHe MeHbmeft anep- 
rHew, HMCioT ripoSern MeHbiiiHe R M . HajiHHHe tojhuhhh nojiHoro 
norjiomeHHH 6eTa-HacTHu HBJineTCH tiphhhhoh, o6'bHCH5nome& ot- 
KJIOHeHHe KpHBOH OCJiaSjieHHH OT SKCnOHeHTbl Ha 60JIbLUHX TOJI“ 
mHHax (pnc. 32). 

CoiviacHo AaHHOMy onpeaejieHHio, MaKCHMajibHbift npofier He 
cneayeT cMeuiHBaTb c ajihhoh hcthhhoto nyTH sjieicrpoHa b Be- 
mecTBe, KOTopan H3-3a MHoroKparHoro paccenHHH ajieKTpona 
3HaHHTejibH0 npeBbimaeT BejiHHHHy MaKCHMajibHoro npoSera. 
IlpoCerH H3MepHK)TCH B e^HHHUaX. TOJimHHbl norJIOTHTeJIH H 
HMeioT pa3MepH0CTb [r/cM 2 , Mr/cM 2 ]. Kan yxce yKa3HBaJiocb, b 
3tom cjiynae BeJiHHHHa npofiera Ma;io 33 bhcht ot npHpoaw no- 
rjiomafcmero MaTepnajia, yBejm^HBancb ot hjiiomhhhh £0 cbhh- 
ua ne Sojiee, neM na 20°/c, Ofibumo MaKCHMajibHbift npo6er 6eTa- 
40 
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qacTHu Bbipa>KaK)T tojiiuhhoh cjioh nojiHoro iroiviomeHHH b ajiio- 
MHHHH RaI - no.nb3yHCb COOTHOUieHHeM 


Rm-Rai 


(Z/A) a1 
Z/A * 


( 1 ) 


rjxe Z — aioMHbiH HOMep h A — aTOMHbin Bee BemecTBa, moxcho 
paec^iHTaTb TOJimHHy cjioh nojiHoro norjiomeHH-H b jik> 6 om Beme- 
-CTBe. 

Me>KAy m a kch m aji bH bi m npoSeroM h MaKCHMajibHoa 3HeprHeft 
6eTa-cneKTpa cymeciByei c-neAyiomafl 3aBHCRM0€Tb, cnpaBe^H- 
Baa j\jm E m >0,8 msq: 

R m =0,542E m — 0,133, (2) 

r A e 3H$prHfl’E M Bhipax<eHa b MHAJiHOHax MeKTpoH-BOJibr, a R M — 
b rj cm 2 Al. 3 toh ^opMyjiofl c HCKOTopbiM npadJiH^eHneM mo>kho 
nojib30BaTb€H He T-ojibKo a^h ajnoMHHHHi ho h ju ih Apyrnx norjio- 
THTejiefi. 

B ofijiacTH SHeprHH Meubme 0,8 Mae mohcho BoonojibSOBaTbcn 
npH6jiH>i<eHHbiM 3 m n h p h h ecK h m cooTHoiueHHeM, no.nyHeHHbiM aah 
aaioMHHHH: 

R M ~ 0,407 E!,' 38 ripn 0,15 /os<E M <0,8 Mae (3). 

Ha pHC. 37 H3o6pa>j<eHa 3 a b hch mo cxb R M ot E m (kphbhh 
npoder — SHepran) rjm dojiee uiHpoKQro AHana3ona SHeprafl. Ilo 
och a6cu«cc SToro rpac|)HKa OTjio>KeH npoder b ajnoMHHHH b 
Mr/CM 2 , a HO OCH OpAHHaT — 3HeprHH B M96. ripn nOJIb30BaHHH 
c})opMyjiaMH (1) h (2;) h npHBe A eHHbiM rpa^HKOM cjieAyei iiom- 
HHTb, hto BejiHHHHa R M on peAeJi Heron no hkm c TonHocxbio a o 
5 — 7 o/ 0 3HaneHHH R M &Jin deTa-cneKTpoB neKOTopbix H30TonoB 
npHBeAeHbi b nacjieAHCM CTOJidue xadjiniibi 2 (cm. padoxy N° 9, 
CTp. 32). 

3HaHHe BeAHHHH m a kch m a ji b h bix npoderoB 6eTa-H3JiyneHHH pa- 
AHOHSOTonoB n 03 bo a ner peniaxb pha n p a kth nee k h x 3aAan, i<aK 
to: pauHOHaJibHbui Bbi6op xnna cneTMHKa nacxHU, onpeAeJieHHe 
IipeAeJIbHCH TOJlLUHHbl H3AGJIHH- TipOCBeHHBaeMblX npH nOMOIUH 
fieia-qacTHu, pacnei 3KpaiioB, 3aummaK)mHx ot deTa-iisjiyneHHH, 
h t. n. 

B TaSjiHue 1 inpeACiaBjieHbi Bbipa>KeHHbie b JiHHeHHbix cahhh- 
uax MaKCHMaJibHbie npodern dera-nacTHu HeKOTopbix paAHOH3o- 
TOnOB B paSJIHHHbIX C.peABX — B03Ayxe, BOAO, aJIIOM HIIIIH H C'BHTIir. 
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T a 6 ji ii u a 1 

MaxcHMajibHue npoCerw 6 eia-HaCTnp b pa 3 jiH<iHbix aemectBax, R u 


H 30 Ton 

Bo 3 ^yx, cm 

! 

Boaa HJIH 

TK3Hb, MM 

Ajiiomhhhh, 

MM 

CBHHeU, 

MM 


~ 0,5 




«C'« 

16 

0,2 

0,075 

0.02 

wS“ 

17 

0,21 

0,08 

0,02 

s#Ca« 

46 

0,6 

0,21 

0,05 

.iTl** 

225 

2,8 

1,00 

0,25 

M Sl» 

530 

6,6 

2,45 

0,6 

1 S P** 

620 

8,0 

3,0 

0,75 


3 th 3HaHeHHH jierKo n<wiyqHTb, b 3 Hb H 3 Ta 6 jinubi 2 (pa 6 . N° 9 , 
crp. 32) BeJiHHHHy R M (mt/cm*) h aejia ee aa mioTHOCTb 

, , ^ R (mt/cm 2 ) 

P (Mr/cM») mhhoto semecTBa, R CM — ~ (M r / CM g) • 

BecbMa uiHpoKo pacnpocTpaHeHbi H3MepeHHH MaKCHMaJibHoro 
npo6era c ue.'ibio onpeAejieHHH MaKCHMajibHoft sHepruH 6eTa-cneKT- 
pa. Hv>KHO OTMeTHTb, HTO TOHHbie OinpeAeJieHHH MaKCHMajIbHHX 
sHeprafl 6eTa-cneKTpoB MoryT 6biTb ocymecTBJieHH TOJibKo c no- 
Mombio 6eTa-cneKTpoMerpoB, ho Bee we b CojibiiiHHCTBe cjiyqaes 
HSMepeHHH nOMOmeHHH HBJIHHDTCH 3H3HHTejIbHO 60Jiee yflo6HbI'MH. 

ToHHOCTb a6cop6uHOHHoro MeTO^a onpe^ejieHHH E M orpaHH- 
HHBaeTCH KaK ouiH6KaMH npa H3MepeHHH MaKCHMaJibHoro npo6era, 
TaK H (rjiaBHbFM o6pa30M) TOHHOCTblO COOTHOUieHHft, CBfl3HBaiO- 
UIHX E m « R m . BjIHHHHe nepBOft IipHHHHbl B OCHOBHOM OfibHC- 
HHeTCH 3aBHCHMOCTbIO H3MepHeMWX Tipo6erOB (npaKTHHeCKHX npo- 
CeroB) or HanajibHoft hht 6 hchbhocth H3JiyneHHH paAHoaKTHBHoro 
o6pa3ua. /JeftcTBaTejibHO, b Seia-cneKTpe aojih qacTHU, oSjiaaaio* 
iuhx MaKCHMajibHoft 3HeprHefi, Majia. riosTOMy HaqajibHaa HHTeH- 
CHBHOcTb 6era-H3JiyHeHHH npenapaTa onpe/iejiHeT b kohchhom cqe- 
Te aCcojiiOTHoe hhcjio CeTa-qacTHU, c SHepreefi, paBHoft E„ . Hew 
GoJibme t3khx qacTHU HonycKaeTCH npenapaTOM, TeM Bbiuie toh- 
HocTb H3MepeHHH MaKCHMaJibHoro n;po6era. HaocHOBaHHH CKasaH- 
hoto b onbrrax no onpeaeJieHHto R M cjieayeT nojibaoBaTbca bhco- 
KoaKTHBHbiMH npenapaTaMH (HavajibHan acopocTb cneTa AOJUKHa 
6uTb He MeHee 8000 — 10 000 umii / muh ), 
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MtO KacaeTCH SMIIHpHHeCKHX COOTHOLIieHHH Rm= f(E M ) HJ 1 H 
E m = f(R M )» npHMepaMM Koropbix MoryT cjiy>KHTb ypaBHSHHH 

(2) h (3), to hx cnpaBeA^HBOCTb orpaHH^eHa oiuh6koh b 5 — 7°/o, 

KOTopan b KOHue kohuob h HBJifleTCH hh>khhm npeAeJiOM TOMHOCTU 
Bcero MeroAa. 



Phc 37 3aBHCHMOCTb Me>KAy MaKCHMaJibHOH SHepraeid h MawcHMaabiibiM npo- 
6erOM P-MCTHU B aJIIOMHHHH. 


CooTHO'iueHHH (2) H (3) MoryT 6biTb nepenHca-Hhi cJieayioiUHM 
o6pa30M, yAo6HbiM j\j\n npaKTH^ecKoro noJib30BaHHH (3Haqemia 
R m BesAe Bbipa^enbi b t/cm 2 ) : 

E m =(1,85Rm +0,245) JI38 (4) 

AJia R m >0,3 t/cm 2 

E m — 1.92R”' 725 M36 (5) 

jjih 0,03<R m <0.3 t/cm 2 

Jinn 6era-cneKTpoB c o^eHb MaJibiM 3HaBeHHeM MaKCHMaJibHoft 
3HeprnH (0,03 M9e< E m <0,15 Mae) mo>kho yKaaaib npHOJiHweH 
Hoe cooTHoiueHHe BH/ia: 
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E ^ — (6,67R m —j— 0,0186)^36 

0,002<R m <0,020 r/cM 2 (6) 

Orrpe,nejieHHe MaKCHMajibHoro npofiera R M mctohom iiojiho- 
ro norjiomeHHH. Meion Henocpe^crBeHHoro H3MepeHHH Mai<CH- 
MajibHoro npoSera no noniomeHmo 6eia-nacTHu, b BemecTBe Becb- 
Ma^npocr, ho npHMeHHM jiHiiib B cjiynae hhcthx 5eTa-H3JiynaTe- 
Jieft. ilonycTHMbifl ypoBCHb cfcona aaepHoro raMMa-H3JivneHHH hjih 
TopM03Horo H3JiyneHHH flon>KeH cocTaBJiHTb MeHee 0,5% ot Ha- 
nanbHoft 6eTa-aKTHBHOCTH. B npoTHBHOM onynae oneHb TpypHo 
onpejejiHTb TOjimHHy nomoTHTejiH, npn KOTopofl npeKpamaerca 
perHCTpauHH SeTa-nacTHnu B KanecTBe nornomaiomero MaTepna- 
Jia, oObiMHo ynoTpefijiHercH anioMHHHfi, juih KOToporo h 6 hjih 
Ha&aeHu •cooTHomeHHH (2—6). 

B aaHHOM npaKTHKyMe ajih a6cop6uHOHHux H3MepeHHft hc- 
!I0.1b3yCTCST TOpUOBblH CHeTHHK T-25-BOJI C TOHKHM okoihkom. 

TonenHHH hctohhhk HccjiepyeMoro 6eTa-H3JiyieHHH HaHecea 
Ha TOHKyio cjiroaaHyio njiacTHHKy, KOTopaa yKpenjieHa b nneKCH- 
rjiacoBon Kaccere h ycTaHaa^HBaercH Ha onpepejieHHyio no3H- 
UHio CTOJiHKa fljia o6pa3uoB. PaccTOHHHe Mencay TipenapaTOM h 
pneraHKOM oShhho He MeHee 3,0 cm. B nponecce pafioTH H 3 Me- 
paeTCH cKopoeTb cneTa HMnyjibcoB npH pa3JiHHHOH mamHHe cjioh 
norji oTHTeji h . nocjieaHero aocTHraror, cKJiapuBaH BMecie pa3- 
jiHHHoe hhcjio jihctkob ajiioMHHeBoS ^ojibrH h noMeman hx no 
B03M0JKH0CTH SjTHJKe K CHeTHHKy (Ha 1-K) HJIH 2-K) n03HUHH). 
CxeMa pacnoJiojKeHHH cneTHHKa, HCTOHHHKa h norjiOTHTe.iH H 30 - 
dpaxeHa Ha pnc. 32. Flo Mepe yBejiHneHHH tojiiuhau cjioh aJiiOMH- 
HHH CKOpOCTb CHeTa H3CTHU N yMeHb'HiaeTCH H npH fioJIbUJHX TOJI- 
mHHax d npH5^HHcaeicH k ckopocth cneTa cpoHa . Bee H 3 Me- 
pe»HH npoBonaTCH b cBHHpoBOM flOMHKe, o6ecnenHBaiomeM MHHH- 
Ma^bHbifl ypoBeHb (pona. Ilo pe3yjibTaTaM H3MepeHHH ctpoht 
rpa(J)HK aaBHCHMOCTH CKOpOCTH CHeTa OT TOJimHHH nOTJIOTHTeJIH 
b npocTOM MacurraSe, N = f(d). 

ZIjih onpepe/ieHHH BennnHHbi MaKCHMajibHoro npofiera Ha 
rpa4>HK HaHOCHT npnMyio, cooTceTCTByiomyK) nocTOHHHOMy ypoB- 
hk) cJ)OHa, h H 3 tohkh, b KOTopofl 3Ta npHMan KacaercH SKcnepH- 
MeHTajibHOH KpHBoft norjiomeHHH, onycKaiOT nepneaaHKyjiHp Ha 
ocb d. no^yneHHUH orpeaoK Ha och afcuHcc d M eme He HBJiHercH 
BejiHHHHoft MaKCHMa.abHoro npodera R M , .nocKoJibKy b nocnea- 
Hioio TaK)Ke BXOflHT TO^iUHHa cjioh B03ayxa Meacay npenapaTOM 
h cneTHHKOM h TOJimHHa OKOuiKa cneTHHKa, z=x B -p B +d CT (cm. 
paSory JMb 9, <})opMyjia 7 '). 
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TaKHM oSpaaoM, -rojiWHHa norjiOTmejiH c yneTOM yKa3aHHbix 
nonpa-BOK 6yAeT paBHa 

dnorj=d M +d BOM +d CT =d M +2 [Mr/CM 2 ] (7) 

KaK ynoMHHajiocb b npeauAymeft paSoTe, JiHiiib HeSo^binaa 
aojih qacTHu npoxoAHT nepe3 noryiOTHTejib KpaTHaHiiiHM nyieM, 
naaan nepneHflHKy^apHo k ero noBepxHOCTH; nyTH SojibuiHHCT- 
Ba qacTHu HaKJioHeHbi. FIosTOMy cjiejyeT paccMaTpHBaTb 3 
4>eKTHBHyiO TOJIIUHHy nOITIOTHTejlH d 3<pcp , KOTOpaH SyflCT 
6ojibiue, qeM d n0 rji . paccnmaHHaH no (JiopMyjie (7). OxHoiiieHHe 

Haxon.HTCH no Tafijinue 3 (cm. pa6. N° 9, CTp. 34) b 3a- 

^norji 

BHCHMOCTH OT BGJlH^HHbl TeneCHOrO yrjia T). AJlfl HailiHX yCJTOBHW 

(6 no 3 HUHH, t] — 0,03) nonpaBKa Ha s^eKTHBHyio TojmxHHy no- 

rjTOTHTe;iH cocTaBAHCT npH6jiH3HTejibHo 1,03, TaK mto: 

darjxf)— 1 ,03 • d n0 rJI (®) 


Bo 3 MO>kho, hto BBe.aeHHe nonpaBKH Ha 3(j)(})eKTHBHyK) tqaiuh- 
Hy b 3tom MeTOAe He HBJiHeTCH cTporo odHsaTejibHbiM, rax KaK 
BejiHHHHa stoh nonpaBKH, KaK npaBHJio, Jiemm b npeAeAax toh- 
HOCTH adcOpdUHOHHbIX H'3MepeHHH. 

HaKOHeu, Hy>KHo npHHHTb bo BHHMaHKe norAOiueHHe H3Ayne- 
hhh b TOJime caMoro odpasua, Tax Ha3biBaeMoe caMonorjio- 
iU en He (noApoSnee cm. padory JMb 11). ri;pH aficopduHOHHbix H3- 
MepeHHHX npn6AH>KeHHo npHHHMaioT, hto caMonornomeHHe 6eTa- 
H 3 JiyHeHHH b ripenapaTe kohchhoh TOAiuHHbi (l n p~d»/ 2 ) TaKOBo, 
KaK ec:iH 6bi 6ecKOHeHHo tohkhh npenapaT 6biJi 3KpaHHpoBan 
CAOCm TIOrAOTHTeAH C TOABAHHOH, paBHOH nOAOBHHe TOAIUHHbl 


caMoro npenapaxa 



Ecah stoh BeAHHHHoft HeAb3H npeHe- 


openb, TO OHa npH6aBAHeTCH K 3 <})(j)eKTHBH 0 H TOALAHHe norAOTH- 
TeAH dg^ . OAHaKO b donbiiiHHCTBe cnynaeB aah onpeAeAeHHH 
MaKCHMaAbHoro npodera noAb3yiOTCH onenb tohkhmh Onp^^Va) 
npenapaiaMH h bahahhcm caMonornomeHHH HSAyneHHH npeHe- 
dperaioT. Okohh aTeAbHo aah TonutHHbi noAHoro nornomeHHH 


HMeeM: 


J nojiH ‘ 


d 3 (j)4)+ 


*np 

2 


(9) 


3iy BeAHHHHy h npHHHMaiOT 3 a MaKCHMaAbHbift npo6er Rm • B 
ycAOBHHx AaHHoro npaKTHKyMa aah onpeAeAeHHH R M AOCTaTOH- 
HO B OCHOA b 30 B a T b C H (f)OpMyAOH‘ 
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Rii= <*»♦*— 1.03- (d M +z) Mr/cM* (10), 

TaK nan nonpasKa Ha caMonoryiomeHHe npaKTHnecKH He BJiHHeT 
Ha pe3y^bTaT. 

OnHcaHHBifl MeTOA HMeeT cAeAyiowHH HeAOcraTOK. Tax Kan 
HHCAO SJieKTpOHOB C SHepTHefi, 6aH3K0& K MaKCHMaAbHOft, HeBe- 
jthko (cm. pHC. 31), a 4>oh CHeTHHxa Bcer^a cociaBJiaeT 3aMeT- 
Hyio BeJiHHHHy, to Mecro nepeceneHHH kphboh nornoineHHH c 
ypoBHeM 4»oHa (KOHeu) TpyAHo ycraHOBHTb c 6oabuiofl tohho- 
cTbio. K;poMe Toro, Aaxe np« iiojihom norAomeHHH 6eTa-H3Ayne- 
hhh cKopocTb cneia oKaabiBaeTca HecxoAbKo 6ojibUie, qeM <})oa 
cqerHHKa, h xpHBaa norjiomeHHa BooSme He Kacaerca ropH30H- 
TaJibHOft npsMoft N^, , a hast nonra JiapaAAeAbHo efl. 3to bu3h- 
BaeTCH BTOpHHHblM peHTreHOBCKHM (TOpM03HbIM) H3AyneHHeM, 
B03HHK3K3IHHM b norJiOTHTejie nou AeficTBHeM SbiCTpbix 6eTa- 
qacTHU. OosTOMy npn onpeaejieHHH TOJimHHbi d M , norAomaiomefi 
Bee Sera-H3JiyHeHHe, mojkho AonycTHTb nponsBOJibHyio oiunSicy. 

B HacTOHiyeH paSore peKOMeHAyercn, nocAeAOBaTeAbHo yBe- 
jiHHHBaa hhcao ajiioMHHHeBbix HjiacTHHOK, cHHMaxb KpHByio no- 
rjiouteHHH ao Tex nop, noxa He 6yAyT nojiyneHu tph noBTOpnio- 
iuhxch pe3yjibTaTa (b npeuenax cTaTHcrHnecKHx oihhSok), t. e. 
noxa He HacxynHT KCWietfaHHe perHCTpHpyeMofi ckopocth cneTa 
okojio HexoToporo nocTOHHHoro 3HaneHHH. FIocKOJibKy b xoue 
padoTbi CKopocTb cneTa oShhho yMCHbiuaeTCH «a 2 — 3 nopnAKa, 
xeAaTeAbHO nocTponTb ABa rpa(J)HKa N = f(d), H3o6pa3HB Ha 
BTopoM rpai|)HKe m/ibKo KOHeu KpHBofi b 6ojiee KpynHOM Mac- 
uiTafie. no BTOpoMy rpa(})HKy h onpeAeAHeTcn toaiuhh 3 d M . 
Ecah 'no rpa4)HKy TpyAHO Hafira 3Ty BeAHHHuy, to mojkho npa- 
HHTb ee Kax a6cuHOcy Brapofi tohkh h3 Tpex noBTopjnoiUHxcH 
3KCnepHMeHT3AbHbIX TOHCK. 

Ot HauACHHoro no <}>opMyne (10) 3HaneHHn R M nepexoAHT 
K MaKCHMaAbHOft 3HepTHH E M fieTa-CneKTpa, BOCnOAb 30 BaBIHHCb 
4>0pMyA3MH (4), (5) HAH (6) HAH rpa<j)HKOM, npHBeAeHHblM Ha 
Phc. 37. 

no BeAHHHHe E m MOJKHO HAeHTH(})HUHpOBaTb HeH3BeCTHblfi 
H30T0n, JIOAb3ynCb Ta6AHUeft H30T0n0B. n P H HAeHTHCpHKauHH 
H30TOna peKOMeHAyeTca AonoAHHTeAbHO no nepBOMy (oGtueMy) 
3KcnepHMeHT3AbHOMy rpacjjHKy onpeAeAHTb toaiuhhv nonynorAO- 
rneHHH d«/, . 3Ta BeAHHHHa h3xoahtch HenocpeACTBeHHo nan toa- 
iuhhe norAOTHTeAH, CHHJKatomaH HanaAbHyio cxopocTb cneTa 
BABOe. 

3HaneHHe E M h d»/, AaeT B03M0JKH0CTb Ha3BaTb HccAeAye- 
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MbIH pajlHOaKTHBHblH H30T0II, WTO H HBJIJieTCfl KOHCHHOH UeJIbK) 
3.3HH0H pa60TbI. 

B 3aKJiioweHHe HeoSxoAHMO ynoMHHyTb o JipyrHx Memnax 
onpeje^eHHH MaxcHMajibHoft SHeprHH 6eTa-cnexipa, HciKwib3'/x)- 
ihhx 3<|)4>eKT n&r^omeHHH 6era-H3;iyqeHH5i b BemecTBe. 

Koraa 6eia-pacnaa, conpoBOJx.aaeTCH BHa^HTejibHbiM (Jjohom 

nocTopoHHHx H3Jiy*i&H'HH (>K6CTKoro 6eTa- hjih raMMa-H3JiyqeHHH) 
hjih, eciiH xapaKTep pafioTbi AonycxaeT npHMeHeHHe JiHUib cJia- 
6bix HCT04HHKOB Sera-qacTHii., Me to .a, itojihoto norjiomeHHa He 
;taei bo3mo>xhocth nojiyqHTb Ha,ae}XHbie pe3yjibTaTbi. 

C OC 060 H OCTOpOJKHOCTblO CJleaYeT OTHOCHTbCH K Ha.nHMHK) 
b npenapaTe raMMa-H3JiyqeHHH. rioc<aea.Hee, b oTJiHHHe ot HaTy- 
pa.ibHoro (J)OHa, He flaer HeH3MeHHOH 3 arpy 3 XH cHeTHHKa Ha npo- 
THJKeHHH 1 Bcero onbrra chhthh kphboh norjiomeHHH. Cnanajia pe- 
rHCTpHpyeMbiii raMMa-^oH B 03 pacTaeT, noxa nojiHan TOJimuHa 
tiorjioTHTejiH He AocTHraer b e ji h m h h hi npo-fiera xo m m oh -3 ji ei<T - 
poHOB, 3 aTeM ocTaeTCH nocTOHHHbiM hjih aa>Ke ySbiBaeT, ecjiH 
MurxaH raMMa-KOMriOHeHTa HcnbiTbiBaei 3aMeTHoe norjiomeHH.e 
b cjioe BemecTBa. Bwcokhm ypoBeHb raMMa-<j)OHa MacxnpyeT xo- 
HCHHbiH ynacTOK kphboh norjiomeHHH 6 era-HacTHu, b pe3yjibT3Te 
vero nojiynaioTCH cHJibHo 3 aHH)xeHHbie 3 HaneHHH npoSeroB. 

Mto5h ycTpaHHTb yKa3aHHbie 3 aTpyaHeHHH noJib3yioTCH 
cpaBHHTe^bHbiM MeioAOM, no3BOjiHiomHM BbipaxiaTb 'npo6er 6e- 
Ta-qacTHu jno6oro pa/iHoaxTHBHoro BemecTBa nepe3 BejiHHHHy 
npo6era cTaHAapTHoro 6eia-H.3Jiy t iaTejiH h onepnpoBaTb npenMy- 
mecTBeHo co cpeAHHMH ynacTxaMH xphbhx norjiomeHHH. 

B cpaBHHTejibHOM MeroAe Onaepa [ s ] xpHaan norjiomeHHH 
HeH3B6CTHOro H3JiynaTejIH CpaBHHBaeTCfl c XPHBOli norjiomeHHH 
cTaHaapTa, KOTopbiM mojxct cjiyxcHTb jik>6oh HHCTbifi 6eTa-H3Jiy- 
qaiejib, oSjiajiaiomHH npoeTbiM 6eTa-H3jiyneHHeM h HopMajibHofi 
4>opMOH cneKTpa. Mero/i ®H3epa .aaeT B03Mo>KH0CTb onpe;iejiHTb 
MaKCHMajibHyio 3'HeprHio 6eTa-qacTHU, c 6ojiee bhcokoh tomho- 
CTbK), a cm Me to a. nojmoro norJiomeHWH. Ojinaxo b aaimoM pyxo- 
BOflCTBe MbI He HMeeM B03MO5KH0CTH OCTaHaBJIHBaTbCH Ha 3TOM 

MeToae Tax are, xax h Ha MeToae Xapjien h XajibAeHa [ 4 ], hc- 
nojib3yx)ui.eM .hjih onpeaejieHHH E M HaqajibHbift yqacTox xpHBoii 
norjiomeHHH, nojiyaMnapHnecxoM Mexoae Bfloftjiepa h UyHTH 
[ 5 ] h Ap. 

HecMOTpn Ha yxa 3 aHHbie HejoeTaTXH paccMoipeHHoro mcto- 
aa no;iHoro norjiomeHHH, oh ocTaeTCH HaHfio^ee npoeTbiM h 
npaxTHHecxH npHroaHbiM ajih oueHXH BeJiHHHHbi E M b hccjicao- 

B3HHHX, cBH33HHbix c npHMeHeHHeM 6eTa-H3Jiyqaiouj,Hx paAHOH30- 

TOTIOB. 
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npHHa^jieiKHocTM: 

1. ycTaHOBKa B-2, cexyHAOMep. 

2. TopuoBbift c^eTqHK T-25-BOJI b cbhhuobom aomhkc. 

3. CTOAHK-noACTaBKa ajih npenapaTOB h norjiOTHTeaeft. 

4. BeTa-paAHoaKTHBHbift npenapaT Ha.cJiiOAe b luieKcmviacoBoft Kacceie. 

5. STajIOH U«*. 

6* HaGop ajiiOMHHHeBbix noiviOTHTejieft toauuhhoh »0,1 mm. 

7. TaCyiHUH JiorapH(})MOB, TaGjiHuu e“ x h e x , Ta6;uma H30TonoB. 

8. MHJiJiHMeTpoBaH 6yMara, JieKa.no, jiHHeHKa. 

ynpaofcneHue 1 

OnpeaejieHHe MaKCHMajibHoft sHeprim 6eTa-cneKTpa paAHoaKTHB- 
Horo H30Tona mctoaom noJiHoro norjioiueHHsi 

riocAe nporpeBa ycTaHOBKH B-2 npoBepaiOT npaBHAbHOCTb 
.neHCTBHH nepec^eTHoro npaSopa b TeneHHe 1 mhhyth. 3axeM H3- 
MepniOT STajiOH h cpaBHHBaiOT pe3yAbTaThi H3MepeHHH c AaHHbi- 
mh 'npejjhiAymHx 3aMepoB. Ecah cxopocTb cneTa uph H3MepeHHH 
STajiOHa oTjiHqaercH 6oAee, neM Ha 3D 9T or cpeAHero apncjjMeTH- 
HeCKOrO H3 BCex nOKa3aHHH, TO Heo6xOAHMO B'HOBb CHHTb CHeTHyiO 
xapaKTepHCTHKy cHeTHHKa T-25-BOJI, BbiOpaTb onTHMajibHoe pa- 
6oHee iHanpHJKeHHe h cHOBa H3MepHTb STajioH. B cjiynae He- 
yflOBjieTBopHTejibHofi xapaKTepHCTHKH (HCHe3HOBeHHe njiaTO, 
Sojibiiiofl HaKJioH njiaio h t. n.) cneTHHK cJieAyer aaMeHHTb. 

Flocjie KOHTpojia pencHMa pa6oibi cneTHHKa npHCTynaiOT k 
H3MepeHHio cjxma. B ynpa>KHeHHH Tpe6yeTCH onpeAeAHTb (Jjoh co 
cTaTHCTHHecKoft TOHHOCTbio He xyme 4% (‘6^ =0,04). Hhcao hm- 
nyAbco'B, KOTQpoe npn stom cAeAyer nafipaTb, onpeAeAHexcH djop- 
. 1 

MyjioH n 4> = -T2“ ( CM * paSoTy Ns 7). 

% 

Kacceiy c pa^noaKTHBHbiM npenapaioM ycraHaBjiHBaiOT Ha 
6“IO n03HUHK) H H3MepHK)T CKOpOCTb CHeTa SeTa-HaCTHlJ B OTCyT- 
ctbhh norjiOTHTejiH, nojib3yncb KpaTHocTBio nepecneTa k=64. JJjih 
ycneuiHoro BHnojiHeHHH pa6orbi HanajibHan cKOpocrb cneTa 
AOJiHCHa CGCTaBjiHTb He MeHee 8000 umti / muh . 

rioMeman 3aTeM ajnoMHHHeByK) (j)OAbry MeacAy npenapaTOM 
H 'CHeTHHKOM Ha 1-K) HAH 2-JO I103HUHH, BHOBb H3MepHK)T CKOpOCTb 
cneTa. npOAOAJKaiOT yBejiHHHBarb tbkhm me citoco 6 om cAoft no- 
TAOTHTejiH ao Tex nop, noKa He ripeKp bthtch cnaA ckopocth cne- 
Ta HMnyAbcoB. FTo Mepe norjiomeHHH H3AyneHH5i AAHTeAbHocTb 
H3MepeHHH AOA5KH3 B03pacraTb c TeM, HTofibi o6mee HHCAO HM- 
nyAbcoB, 3 ap erH CTp HpOB a h H oe b TencHHe OTAeAbHoro H3MepeHHH, 
cocTaBAHAo He MeHee 1000 (sro oSeoneHHBaeT CTaxHCTHHecKyio 
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TOMHOCTb~3°/o). ripH 9TOM, OAHaKO, BpeMH KajKAOrO H3MGpeHHH 
ne aoji>kho 6biTb MeHee 1 h Oojree 20 MHHyT. 

npn pacqeie TOJiiAHHbi norjioTHTejin cjieAyeT BOcnojib30BaTbCH 

c o o t h oiii e h h e m d— ^(mt/cm 2 ) , tag m — Macca oahoh ajnoMHHHeBOii 

ruiacTHHKH, a S — ee «nJiomaAb. OpneHTHpoBOMHO, mmuHHa xa>K- 
Aoro c})HJibTpa cocTaBJineT d~26 Mr/cM 2 . 06myio TOJimnny nor.ao- 

THTeJIH Hax-OAHT CyMMHpOBaHHeM TOJIUXHH BC6X TIJiaCTHHOK. KaK 
yKa 3 biBajiocb Bbime, ^ejiarejibno npoBecTH H3MepeHM ao nojiyqe- 
HHH xpex noBTopHioiUHxcH (b npeAeJiax TOHHOCTH HBMepeHHH) pe- 
3yjIbTaTOB. 

3naqeHHH perHCTpapyeMbix CKOpocxen cqeia cjieAyeT Hcripa- 
BHTb jiHixib na MepTBoe BpeMH, a BbiwraHHe '$0Ha ne nponsBo- 
AHTb. 

Pe3yAbTaTbi H3MepeHHH h pacqeTOB cboaht b TadJiHuy 2. 

T a 6;i h u a 2 

OnpeAeJieHMe cjioh nojiHoro norjiomeHHa d M 6eTa-MacTMU b aJiiOMHHHH 

yCTSHOBKa B-2 No TopUOBblH cmctmhk T-25-BOJ1 


Vp— boji?>t. A:— 64 d cx — .... mt/cm 2 . 

n 03 HUIIH N° N(J) " LlMn/MUH . 


ti 

% 

% 

o 

u - 
O £d 

o 2 

CC S H O 

X SC s 

SgS * 

1 8 5 3 

h « ca 

CO 

o £ K 

O s 

K ¥ as 

sg*. 

H O. X 

ag a 

CQ st s a? 

£ 

1 w 

S CL 

2 o 

3 'O CT 
% s 03 

o.-'i 
U . c "J | 

O 

5 « 
s s 

a g ~ 

Jc 1 

VO *5 

,Q * = 

£ 1 

is £ 3 
u 5 z 

C'- 

Cr-': O) C 
, «j O y 

JJ O 33 p _* > 

h ss w ^ a 

f -> QJ d 2 

O r, ^ k ^ 

3 S 5 

« 5 a a a 5 

,U 0 c m cq 2 

OTHOCllTeJU, 
H 3 H OlUH 6 Ka 

1 

0 = ” 7 = 100 % 

V n 

1 

! 0 







2 








. t 

t . ii. 



! 

i 

i 

1 

i 

i 



Tojiunma nojiHoro norJiomentifl d M = mt/cm 2 . 

Mskchm aJibHbifi npoGer pH3Jiy i ieHHfl R M = • • - Mr/cw 2 . 

MaKCHMajibHaw anepraa p-cneKTpa E M = . • M3d - 

Tojimmia iiojiynorJiomeHHH d, /a = • • ■ • Mr / CM ''- 

MAeHTIl(J)HUHpOBailHblH pa/uionsoTon 


no ABHHblM T-afijIHUbl 2 Hy>KHO IIOCTpOHTb ABa rpacpHKa 
N HC np^f(d A i ) ; nepBbin H3 hhx H3a6pa*aeT :bcio KpHByio no- 
rJiomeHHH (ot Haqajia ao KOHua), BTopofi — KOHeqHyio qacib 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 



Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


KpiiBOH. Ha rpa<Jj,HKax npoBOAm rop3HOHTa.ibHhie npHMbie, OTBe- 
l iaioimie ypoBHHD c})OHa N . Ho BTopoMy rpa^Hxy onpeaejiaeTCH 
BMOTHaa d M , a 3aTe M no 4>opMyne (10) — MaKCHMajibHtifi npo- 
oer K m • B 33bhchmocth ot BenHTOHbi R M HaxojWT E M no co- 
OTBeTCTByiomHM <J)opMyjiaM (4) hjih (5) . Flo nepBOMy rpa^HKy 
onpenejunoT Tonmnny nojiynorjiomeHHH d‘/ 2 > noJib3yncb nananb- 
HUiM ywaCTKOM KpHBOH. 

HaKOHeu, 3anHcas ®ce nonyqeHHbie pe3yjibTaTbi h Bocnonb- 
30'BaBuiHCb Ta6.iHueft H30TonoB, H^eHrmjjHUHpyioT HcoieAyeMbift 
panHOaKTHBHblfi H30T0n. 

yRa3aHHfl: 

4- o’q ripn nojib30BaHHH <J)opMyjiofl (10) ynecTb, hto z=d CT 4- 
' ' " v «o3;i > rne x BO3a =3,0 om aa h 6-ft no3HUHH. 

-i 'i ^° P n™ci MO>KHO npeodpaaoeaTb b bhay lgE M = 
— Jgl.yj+O.T^olgRv,, yAoCno.viy ajih BunHcneHHft. 3n6cb Taxwe 
K m Bupaxeno b t/cm 2 , a E M b msb . 

ynpaoKHenue 2 
3anaqa 

ripa onpeAeneHHH MaKCHManbHoro npodera fieTa-qacrnu He- 
H33 ^ THOr ? paAHoaKTHBHoro H30Tona 'nojiywHnn 3HaneHHe R„ = 
= 660 Mr/cM 2 . 

HafiTH MaKCHMajibHyio aHeprmo Sera-cneKTpa E M aaHHoro 
paAHOH3orona h BbiHWMiHTb bo CKonbKo paa ocjiadnaeT AaHHoe 
oeTa-H3nyqeHHe cTeiuiHHHaH nnacTHHKa tojuuhhoh b 1 mm. 
yKa3aHHn: 

1. njIOTHOCTb CTejyia B3HTb paiBHOH 2,5 r/CM 3 . 

2. TojiniHHy nojioBHHHoro nornomeHHa 6eTa-qacTHu onpeae- 
JiHTb npnOnHHceHHo no rpa<J)HKy Ha pnc. 33 (erp. 28). 

Oreer: «b 16 pa3. 

JIHTEPATyPA 


1. EoiKapeB B., K 

aKTHBHOCTH HCTO^HHKOB 6eTa- 

Ba, 1953 r. 


enpHM-MapKyc H. h /ip. «H 3 Mepeniie 
h raMMa*H3JiytieHHfi». H 3 a. AH CCCP, Mock- 


• M. P a H c K H fi H B. O. Cm HP HOB — «OH3HHeCKHe OCHOB 1 
Meroaa paflHoaKTHBHHx HHflHKaTO P OB». rHTTJI, MocKBa, 1956 r 

nJ,lL H, n„ HeCMe,,EOB - §• H - Bapanoa H .up.- «n P aKTHqeCKO 
pyKOBOACTBo no paAHOXHMHH». r.iaBa II, l. r ocxhmh 3 Abt, MocKBa, 195 
4 k J 'ri' HarIey> N. Hall den. (Nucleonics. 13. Mi 1 3 ( 2 , 1951 
a. «loo P hhk npaKTHwecxHx paCoT no P bahoxhmbh». Hsa-bo JieHHnrpa; 
CKoro yHHBepcHTeTa, qacTb 1. 1956. H 
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P A B O T A JV» II 

CAMOOCJIAEJIEHHE BETA-H3JiyHEHHJl B OEPA3UE. 

OBPATHOE PACCEflHHE EETA-H3Jiy4EHHfl 
OT n0flJ10>KKH OBPA3U.A 

B paSoTe H3ynaioTCH flBa alexia, cymecTBeHHo BJinaiomux 
Ha pe3yJlbTaTbI H3MepeHHH aKTHBHOCTH HCCJieAyeMblX o6pa3U.OB: 
caMoocjiaSjieHHe deTa-H3^yHeHHfl b oioe . pafluoaimiBHoro 06 - 
pa3ua h odpaTHoe pacceaHHe deTa-qacTHu, ot ikwiojkkh (noa- 
Kjiaam) o6pa3H.a. 

CaMoocjiadjieHHe 6eTa-H3JiyMeHHn b o6pa3ue 

npH H3MepeHHH 3KTHBH0CTH 6eTa-H3JiyneHHH odpa3u,OB npn- 
xoflHTca yqHTbiBaTb scJjcpeKT caMoocjiadJieHHa, kotophh 3 ai«iio- 
naeTCH b tom, mo npH Hcnojib30BaHHH npenapaioB HeKOTOpoH 
TOJimHHbi HcnycKaeMbie paziH0H30T0n0M SeTa-aacTHiibi nonio- 
maiOTCH h pacc6HB3K)TCH b TOJime caMoro npenapaia, He floxoiia 
AO ero noBepxHOCTH. 

npe/UIOJIOJKHM, HTO MbI HMeeM HeCKOJIbKO paAHOaKTHBHbIX 06- 
pa 3 uoB oaHHanoBbix no njioma,n,H, ho pa 3 JMHHbix no TOJimuHe 
(b mt/cm 2 ) ; KpoMe toto, AonycTHM, hto paAHoaK,THBHbie aTOMbi 
b odpa 3 uax pacnpeaejieHbi paBHOMepHo, a yaejibHaa a k- 
THBHoeTb Bcex o 6 pa 3 n,OB (hhcjio pacnaAOB b eAHHHixy bp&mchh 
H a 1 r BeiuecTBa) oAHa h Ta *e, 

Ha pHc. 38 H3odpa>KeHbi 6 TaKHX odpa3ii,OB, KaxcAHft H3 kcto- 
pblx yCJIOBHO pa 36 HT Ha CJIOH OAHH 3 KOBOH TOAIUHHbl. llyCTb K 35 K- 
flbifi TaKoii cjioh nocbuiaeT b cTopoHy cnemHKa OAHHanoBoe hhcjio 
nacTHU 3a AaHHoe BpeMH — na pnc. 38 sto noKasano xpeMH cTpeji- 

K3MH, HCXOflHElHMH C KaJKAOTO CJIOH. H3 nepBOTO H BTOpOTO CJIOCB 
Ha cnemHK nonaflawT Bee Hacraubi (6 cipejioK) ; H3 TpeTbero 
cjioh nepe3 npenapaT npoxoAHT Jinuib ABe Tpera HanpaBJieHHoro 
Ha cneTHiiK 6eia-H3AyneHHH — Ha pnc. 38 H3 npenapara N° 3 bk- 
xoflHT 8 CTpejiOK BMecTO 9; neTBepibiH no TOAiUHHe npenapai erne 
SoAbiiie norjiomaeT deia-nacTHUbi (npoxojKAeHHe noxasaHo lO-io 

T>1 
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cTpeJiKaMH H 3 12); H 3 riHToro, iuecToro h nocnenyiomHx cnoeB hh 
oflHa MacxHua Ha cveTHHK y>Ke He nonaflaeT — chcthhk perwcTpH- 
pyeT hah 5-ro h 6-ro oSpaapoB to }Ke hhcjio nacTHu, hto h hjih 
4-ro o6pa3ua. XlajibHeftiuee yBejiHneHHe TOJimHHbi -npenapaTa 3a 
cneT HapaipHBaHHH hobhx cnoeB He MeHHeT KapTHHbi — cxopocTb 
cneia ocTaeTca nocTHHHon h onpe^ejiHeTCH JiHiiib -panHoaKTHBHO- 
CTblO BepXHHX CJIOeB, CyMMapH 3 H TOJlIHHHa KOTOpbIX COOTBeTCT- • 

ByeT BeJiHHHHe MaKCHMajibHoro npodera p-nacTHiinaHHoro panno- 
H3orona. 



6 


Phc. 38. CxeMa norjiomeHHfl H3JiyqeHHH b csmom o 6 pa 3 ue. 

Ha pwc. 39 rpa4>HqecKH H3o6pa>KeHa 3Ta 3asHCHM0CTb. Ha 
ropH30HTajIbHOfi OCH OTJIOHteHbl TOJimHHbi o6pa3HOB / B Mr/cM 2 
(b ycjioBHOM MaciHTaSe), a Ha och opHHHaT — cooTBeTCTByiomHe 
CKOpOCTH CHeTa J B HMn/MHH. B OTCyTCTBHH Ca'MOOCJiaSjieHHH -6e- 
T a - H3JI y H 6H H H 33BH'CHMOCTb MeXCfly CKOpOCTbK) CHeTa (3KTHBH0- 
CTbK)) H TOJIII1HHOH o6pa31ia flOJIJKHa 6bITb Bbipa>KeHa npflMOH, 
h6o o6uian aKTHBHOCTb nponopunoHajibHa tojiuimhc pannoaKTHB- 
Horo o6pa3iia. Ha caMOM nene H3MepeHHaa cxopocTb cneTa, Ha- 
HHH3H C JHeKOTOpOH TOJIIIlHHbl 6y.HeT MeHbUie 0>KHflaeMOH, H 3 Ta 
pa3HHua yBeJiHHHBaeTea c poctom mnmHHbi npenapaTa (KpHBan 
ABB).^OTHomeHHe opHHHaTbi Kawnofi tohkh aKcnepHMeHTajibHofi 
KpHBOH K COOTBeTCTByKimeH OpHHH3Te npflMOH JIHHHH, H0Ka3bI- 
Baiomee, nanaa hojth H3JiyHeHHH perHCTpnpyeTCH npn HaHHoft 
TonmHHe npenapaTa, Ha3biBaeTca K03(j)$HUHeHT0M c a m o- 
ocjiaSjieHHH. 

Ocjia6neHHe HHTeHCHBHOCTH H3jiyHeHHn b BemecTBe panHO- 
aKTHBHoro npenapaTa aBJiaeica cjiohchoh K0M6HHanneii atjMpeK- 

52 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 





Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


tob caMopaccenHM pi c a m o n o r ji o Lu,e h h ji . Ko3cf)c{)MUHeHT caMooc- 
jia6jieHHH (MeHee CTporo ero nasbiBaTb Kos^cfwuHeHTOM caMono- 
rji-ome'HHH) onpeAejiPieTCH Kax oTHouicHne cKopocxH cnera hctom- 
HHKa jxa hhoh TOJimHHbi / k CKopocTH cneTa Henomoiuaiomero hc- 
TOHHHKa. EcJIH 0603HaHHTb COOTBeTCTByiOIUHe CKOpOCTH CTeTa 
nocjie BBe/xeHHB nonpaBOK Ha Meprsoe BpeMH 11 c})oh Mepe3 J H Jo, 
TO K03({)(bHUHeHT CaMOOCJiafijieHHH 


s — 


J 


( 1 ) 


BeJIHMHHa K03Cj)(J)HII,HCHTa ca\IOOC;ia6.'ieHHB nOMHMO TOJimHHbi 
npenapaia 3aBiicHT TaiOKc ot aioMHoro Ho\icpa MatepHajia ho 



PhC. 39. 3aBHCHM0CTb CKOpOCTH CWCT3 OT 
tojiiuhiiw npenapaia npn nocTOHHHtm 
ynenbuoii jikthbiiocth (KpHBnyi caMnc/iaC- 
neirnn). 

TOM H PI K a H M a K C H M a JI b H OH SHCpTHH 6eT3-MaCTPlU. ToMHblH BHJX 3a- 
bhchmocth ko 3c})tf)HUHCHTa s ot vKasannbix ebaKTopoB noi<a He 

YCTaHOBJieH, iiosTOMy yneT caMOOcJiaGjiemiH npn HSMepeHHH 
JiKTHBHOCTH oSpasuoB (b tcx cvy/Manx, Koryia 3to neoSxoziHMO Ae- 
jiaib) jxojiyKen 6h itb npoBCAcn hytcm onbiTKoro onpeaejieHHH ko- 
3c|)(J)HUHeHTa s min xa)KAoro HBynacMoro usoiona b oiACJibHOCTH 
H HMCHIIO B TOM BCIUCCTBC (cQCAHHOIIHH) , C KOTOpblM HpeAnOJia- 

raercii pafioTaTb. 

3-KcncpHMeiiiajibHoe oripeAcvieuHe nonpasKH na caMoocjiaSjie- 
line npoBOAHTCH cnoco6oM, anajiorHMHbiM paccMOxpeHHOMy Bbime 
npHMepy. npenapara pa3H0fl TOJimHHbi, hmcioiuhc ojxny h tv >kc 
yAejibHyio aKTHBHOCTb, moxcho noJiyMHTb, nanpHMep, nyieM oca>K- 
AeHHH H3 KpaTHbIX OObCMOB p V ,T H O a KT H B H O TO paCTBOpa. n P H 
3T0M Hy>KHO Co6jIK)AaTb yCJIOBHe, MTOfibI BCe OOpa3UbI HMeJIII 
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oflHHaKOByio ruiomaflb h paBHOMepnoe pacnpeaejieHHe aKTHBHbix 
aTOMOB. K noAyaeHHoft kphboh caMoocAaSAeHHH npoBOAHT Kaca- 
TejibHyio b HaaaAe KOopAHHaT (pnc. 39), no KOTOpoft h HaxoAHT 
3HaqeHna J 0 — hcthhhoh cKopocrn caeTa — ajih KaacAO ft toaiuhhu 
npenapaTa, a 3aieM h K03<j)<})HUHeHT s. 

PaccMaTpHBaH pnc. 39, mu bhahm, hto KpHByio caMooaia6jie- 
hhh mohcho pa36nTb «a 3 yaacTKa: OA, AB h BB. CooTBcrcTByio- 
mne stum yaacTKaM Kpasofl npenapara ycnoBHo Ha3UBaiOT 

TO HKHMH, Cpejfl'HMH H 6eCKOHeHHO TOACTHMH. 

Ha yaacTKe OA (tohkhc o6pa3Uu) KpHBaa caMoocjia6aeHHa 
KaK-6yflTo CAHsaerca c npaMoft, cooTBeTCTBvioinefi HCTHHHoft 
aKTHBHocTH h, caeflOBaTeJibHO, nonpaBKy Ha caMoocJiafijieHHe 
mohcho He yaHTbiBaTb (s = 1 ) . OAHaKo, Ha caMOM Aejie, npn Ma- 
AblX TOAU1HH3X (/" — 3 — 10% R M ) K'pHBaH HAeT HeCKOJIbKO BUUie 
npaMoft (3to He noKa3aHo Ha pHcyHKe) , hto cooTBeTCTByeT yBe- 
AHHeHHK) CKOpOCTH CHCT3 no CpaBHBHHK) C HCTHHHbIM 3 HaaeHHeM 
(J>J 0 ). 3tot 3(J)(J)eKT oS-bacHaeTca <J)OKycHpyiomHM AeflcTBHeM 
MaTepHaaa o6pa3ua, t. e. pacceaHHeM 6eTa-H3AyaeHHa, npHBo- 
Ahihhm ik yBejinaeHHK) HHCAa aacTHU, HanpaBJieHHUx b CTopony 
caeiaHKa. H3-3a pacceaHHH 6eTa-H3AyaeHHa b npenapaTe $opMa 
KpHBOfi CaMOOCJiaSjieHHH CTaHOBHTCH CAOHCHOft H npaKTHaeCKH 

33TpyAHHTeAbHo onpeAeAHTb HanpaBAenne KacaieAbHofi — naca- 
TeAbHaa 0Ka3biBaeTca b to ace BpeMa h ceKymefi. npn yBeAHae- 
hhh toaiahhu npenapaTa 3(J>4>eKT caMonorAomeHHa nepeKpuaaeT 
3(J)4)eKT (j)OKycHpoBaHHH — KpHBaa HAeT HHace npaMofl. 

YaacTOK OA xapaKTepeH aa a npenapaTOB, TOAuiRHa KOTopux 
opneHTHpoBoaHO achcht b npeAeaax 0 </< d>/ 3 . Ecah paccMaT- 
pHBaTb oaeHb t o h k h e o6pa3uu (0</<0,2di/ a ), to 
b 3tom cAyaae, Ka« npaBHAO, nonpaBKH bboahtb He H,yacHO, 
Tan Kan 34)4)eKTu pacceaHHH h caMonorAomeHHa Ha thkhx toa- 
mHHax CKa3HBaiOTCH eme CAa6o. OAHaao, ecAH TpeSyeTca bu- 
coKaa ToanocTb «l«/o), to npeHeCperaTb ca mooca a6 AeHHeM 
mohcho AHuib npn l — 0,01 di; t . 

YaacTOK AB KpHBoft caMOocAafiAeHHa o6uaHo 6oAee npoTH- 
aceHHuft, aeM sto nonasaHO Ha pnc. 39. 3Ta aacTb KpHBoft OTBe- 
aaeT caMonorAomeHHio b o6pa3itax, TOAmHna KOTopux Haxo- 
ahtch b niHpoKOM HHTepBaAe di/ 3 </<R M — cpeAHHe o6pa3- 
uu. TlonpaBKy Ha caMonorAomeHHe aah cpeAHnx o6pa3U,0B 
mohcho H3HTH no rpa<j)HKy BuiiieyKa3aHHUM cnoco6oM. 

XlocTOBepHOCTb rpa(J)HaecKoro onpeAeneHHH ico34>(J)HnHeHTa s 
h b 3tom CAyaae orpaHHaHBaeTca TpyAHOCTHMH npn npOBeAeHHH 
KacaTeAbHofl k KpHBoft caMoocAadAeHHa. 

BupaaceHHe aah K03(})(J)HUHeHTa caMoocnaCAeHHa Ha yaacTKe 
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AB mojkho nojiymiTb H3 TeopeTHMecKHx cooQpaJKeaHH, ecjin hc- 
xo^HTb m 3KcnoHeHUHajibHoro 3aKOHa noraomeHHH 6eTa-/iywefi, 
KOTOpblH OflHaKO BbinO^HHeTCH BeCbMa npH6jlH3HTe^bHO. 9ia 4)Op- 
Myjia (mh 3flecb onycnaeM ee bhboa) HMeeT bha: 


J \-e~* 1 
Jo^ S ~ vl 


( 2 ) 


3jxech (li — MaccoBbifi Koac})4 )H u HeHT norJiomeHHH AaHHoro deTa- 
H 3 jiyqe'HH 5 i (b cm 2 /mf), a / — TOJiuiHHa npenapaTa (b Mr/cM 2 ). 
OopMyjiy ( 2 ) mo>kho nepeniicaTb b bhac: 


- = s= 


0 , 693 1 


1-2 


d„ 


( 2 ') 


me dv 2 — TOjimHHa ncuoBHHHoro nomomeHHH AaHHoro 6eTa-H3- 
j\ yneHHH. 3aMeTHM, mo dyAei dojxee ciporo, ecjin ibmccto l dpaTb 
r|4, KOTopan onpe^ejiKeTCH ananormno ^^(padoTa JvTe 9 ) . Co- 
oTHomeHHB ( 2 ) h ( 2 *), BbiBeAeHHbie b npeAnojicmeHHH cnpaBeA- 
jiwBOCTH 3KcnoHCHUHajibHoro 3aKOHa norjiomeHKH, we ynHTbi- 
BaiOT TaiOKe paccenHHH 6eTa-H3jiy4eHHH b npenapaTe n nosTOMy 
HBAHIOTCH JIHLLIb rpygbIM npH6jIH>KeHHeM. Il0Jlb30BaHHe 3THMH 
({^opMyjiaMH onpaBZUHo tojibko aah npenapaTOB yKa3aHHOH toji- 
mHHbi (di/„ </<R m ). 

HaxoHeu, aah fiecKOHeqHo TOJiCTbix odpasuoB, 
TOJIIUHHa KOTOpbIX npeBOCXOAHT TOJILUHHy MaKCHMajIbHOrO npo- 
6era deTa-nacTHu, f>R M , HacTynaeT «HacbimeHHe» (ynacTOK BB 
Ha KpHBOH pHC. 39 ), T. e. CKOpOCTb CHeTa He 3aBHCHT OT TOJIlllHHbl 
npenapaTa, J = Joo. B stom cjiynae TpyAHO tohho onpeAejiHTb no- 
npaBK,y Ha caMOOcJiadJicHne b OTAejibHO B3 htom odpa3ue. OAHa- 
KO npH OTHOCHTeJIbHbIX OnpeAeJieHHHX aKTHBHOCTH, ©CAM epaBHH- 

BaioTCH Aea HCTOHHHKa, HMeiomne «6ecKOHemyio» mammy, no- 
npaBKa HaxoAHTca cpa-BHHTCJibHo Jienco. 

llycTb aj h a 2 — HCTHHHbie aKTHBHocm nepBoro h BToporo 06- 
pa3U0B, Ji h J 2 — H3MepeHHbie CKopocra cneTa nooie BBeAemn no- 
npaeoK ! Ha MeprBoe BpeMfl h (J)oh cnerqHKa, l\ h h — tojiiuhhh 
b mt/cm 2 cpaiBHHBaeMHx o6pa3uoB. Toma, nocKOAtKy aKTHBHocTb 
odpa3ua nponopUHonajibHa ero TOJimme, OTHomeHHe a;KTHBHO- 
CTeft «6ecKOHenHo tojicthx* o6pa3ixoB BbipascaeTcn cJieAyK>m™ 
o6pa30M: 


a i j l h 

a j J2 


( 3 ) 
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CjieAOBaie^bHo, ecjin 06a npenapaia HMeiOT oAHHaKOByto 

TOJIIIlHHy, TO HX a-KTHBHOCTH 0TH0CHTC5I KaK COOTBeTCTByiomHe CKO- 
pOCTH CHCTa H, HaoSopOT, npH O^HHaKOBblX CKOpOCTHX C^eTa 
aKTHBHocxH npenapaTOB othochtch Kan hx TOJimHHbi. 

MeTOA 6ecK0He i iH0 tojicthx o6pa3uoB qpe3<BbiqaHHo npocT h 
no3TOMy qacTo npHMeHHeTCH npn cpaBHHTeJibHbix H3MepeHHHx 
aKTHBHOCTH npo6 b HccjieAOBaHHnx c npHMeneHHeM MeqeHbix 
aroMOB. OMaKo ajih aficojnoTHbix H3MepeHHH raKofl mctoa He 
TOAHTCH. 

HTaK, B 3aBHCHMOCTH OT TOJimHHbi npenapaTOB nOJlb3yiOTCH 
TeM hjih HHbiM cnocodoM BBeAeHHn nonpaBKH Ha caMOOCjia6jie- 
h He. 

OfibiHHo peKOMeHAyeTCH b e c t h p a 6 o t y ji h 6 o 
c oneHb tohkhm o6pa3uaMH (/<0,2di/.), a Jin 
KOTopbix mojkho npeHe6peqb 3(j)(f)eKTaMH c a- 
Moocjia 6 jieHHn, jih 6 o c o6pa3uaMH, TojimHHa ko- 
TOpbIX H'BJIHeTCH «6eCKOHeHHO 6 0 JIbIH 0 H» (/>R m ). 

Ecjih *no ycJioBHHM onbiTa 0'6pa3iibi HMeiOT epeAHioio Tojimn- 
Hy (dv 2 </<R M ), to nonpaBKa onpeAejiHeTcn no cfropMyjie (2) 
hjih nyTeM npeABapHTejibnoro sKcnepHMeHTa h nocTpoeHHH rpa- 
<|)HKa caMOocJiafijieHHH. 

IlonpaBKa Ha caMOOCJiaOjieHHe ocodeHHo cymecTBeHHa aah 
H 30TonoB, HcnycKaiomHx MnrKoe 6eTa-H3JiyqeHHe. Tax, rjih C 14 

(di/ a =2,7 mt/cm 2 ) npn / = 0,2d'/ a ~ 0,5 mt/cm 2 oTHomeHne — y- 

cocTaBJineT ~ 1,06 (no AaHHbiM KOHKpeTHoro onbiTa), a .npii 

/ = 4 mt/cm 2 ~=1,58. Ecjih >Ke no ycjiOBHio onbiTa rpeSyeTcn, 

HTofibi caMoooJiafijieHHe He npeBocxoAHJio l°/o ot CKopocTH cne- 
Ta, to b cjiyqae C 14 TOJimHHa npenapaxa ne AOJi>KHa npeBbimaih 
25 mkt/cm 2 (/ — 0,01 d<; 2 ), t. e. o6pa3Ubi aojukhbi 6biTb npaK- 

THHeCKH «HeB eCO M bf M H » . 

JXjm >KecTKoro 6eia-H3JiyqeHHH, nanpHMep P 32 , nonpaBKy Ha 
caMonorjiomeHHe mo>kho He npHHHMaTb bo BHHMaHHe BnjioTb ao 
TOjmxHH npenapaTOB nopnAKa 10—20 mt/cm 2 , AonycKaa npn stom 
ouinfiKy b 4—6%. npH /= 1 mt/cm 2 nonpaBKa cocTaBjineT Menee 
1% ot CKopocTH cneTa. n p h toto b ji eHHe tbkhx npenapaTOB Ha 
npaKTHKe He npeACTaBjineT TpyAa. 

Otcioas hcho, hto aah hcoctkoto 6eTa-H3JiyqeHHH yAofrHee 
n0Jlb30BaTbCH MeTOAOM «OHeHb TOHKHX o6pa3UOB», B TO BpeMH 
KaK MCTO'A «6eCKOHeHHO TOJICTbIX o6pa3UOB» HaXO'AHT npHMeHe- 
Hne ajih H30TonoB, o6jiaAaiomHX 6eTa-H3JiyqeHHeM Majioft 3Hep- 
THH. 
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M, naKOHeu, nonpaBky Ha caMoocjiaSjieHHe BooSme ne ny>K- 
HO BBOAHTb B 'CJiynae O^HBaKOBOH TOJimHHbl (b Mf/CM 2 ) BCeX H3- 
MepBeMbix o6pa3U0B, ecjin penb hast o cpaBHe-HHH hx aKTHBHo- 
CTeH (OTHOCHTeJlbHbie K3MepeHHH). 3 to, OAHaKO, O'THOCHTCH 
TOjibKO k npenapaTaM, coAep>KamHM oahh h tot >Ke paAHOH3o- 
TOn H K3Mep5ieMbIM B TOBCAeCTBeHHbIX yCJIOBHBX. OopMa 'KpHBOH 
C a MOO'C J1 a 5 A eH HH 33BHCHT OT KOHKpeTHbIX yCJIOBHH H3MepeHHH — 
B3aHMHoro pacnojio>KeHH5i npenapaTa :h cneTqHKa, MaTepnajia 
iioajto>kkh m t. A-, h HapymeHHe ct a h a a p t h 3 a u h h ycjiobhh b tc- 
hchhc H3MepeHHH bcch cepnn o6pa3AOB BjreqeT 3a co^oh pa3JiH- 
l IH0 B BeJlHBHHe CaMOOCJia6jIGHHB. 

Oco6o Ba^cHbiM HB.asieTCH y i ieT nonp bbkh na caMoocjia6jieHne 

IT pH C p a B II H T CJI bH bl X H 3 M 0 p C H H H X 3KTHBHOCTH o6pa3UOB, COAOp- 

naimnx pa3.nHqHbie paAHOH30Tonbi, nanpHMep Sr 90 n Ca 45 , P 32 
h S :55 h r. ti. HrHopHpoBaHHe 3cj)4)CKTa eaMOOc. T ia6.aeHHfl b 3thx 
lYIV'iaHX IipHBOAHT K OlIWfiOMHblM pesyAbTHTaM. 

P a C C M ( ) T P H M H e C K 0 .n b K f ) K OH K P C T H bl X II p H M 0 J ) 0 B . 

UptiMep /. IlycTb nccjiCAyeMbiH o6paacu (nonna), coAepxra- 
niim P :?2 , b bbac cyxoii iiaBCCKH Maccoit m -2 r noMemen na 
bpyr.'iyio a.'iioMHHiH'Byio name'iKy aubmctpom 2 cm. CKopodb 
CMC I M of) pa BH a COCTaBJIHCT -I - 1000 UMn/MllH . BblHHCJIHTb no- 
npam<y >n:\ caMooc/iafciciinc n iiiipcaiviHTi, .HrrwiHyK) cKopocib 
CMCTH J;i (/lAH P 32 lipHHHTb |l 0,006 CM 2 /mt) . 

Penie^uc. OnptyuvrneM mummy ofipaaua no tJiopMyjie 

/ ^ , r n‘ S n.TomaAb o6pa3ua. Tax xax S = jrr 2 — 3,14 cm 2 , 


PO00 mt 

to /— ■— 636 mt/cm 2 . CjieAOBaTGAbHO, hmgcm cjiynan 

( l -J.I4 CM 2 

, ■ <7<R M n oopascu HEJIHGTCH «CpGA.HHM». Ec/IH OTCyTCTBVCT 

K C 1 1 G p H M e H T a JI b H O H rpa(j)HK CaMOOC./ia6jieHHH, TO K034)4)HUHeHT 

s onpeACtTHGM no cjropMyjie (2): 


j ! — e ' il l — e ~ 3,82 1-0,022 0,978 9 ^. 

S ~ Jo !*/ "" 3782 3,82 " 3,82 " : J 


y-niiTWRaoM nonpanxy Ha ca:-K)oc.naf>/iciinc n uaxo/uiM hcthh- 

I f.ViO CKOpoCTb C l ICTH 

J 1(7)0 


0 256 


: 3906 UMtiiMiin . 


npiiMcp 2. IlycTb cpaBHHBaiOTCH aKTHBiiocTH abvx npenapa- 
TOB, OAHH 113 KOTOpbIX COACpHUIT II30T0n S 35 , a Ap\TOH — P 32 . 
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06a npenapaTa npeACTaBAHiOT co6oh ocaAKH no 0,1 r, paBHo- 
MepHo pacnpeAejieHHbie no njiomaAH 5 cm 2 . Haftrn HCTHHHOe 
OTHOuieHne aKTHBHOCTe^ a3Hhhx npo6, ecAH CKopocTH cnera 
cocTaujiHiOT: Js35=200 umu/muh, Jp 32 = 500 umuImuh. 

npHHHTb aah S 35 : di ia =3 mt/cm 2 ; R M =2l mt/cm 2 ; 
p =0,230 CM 2 /Mr; 

AAH P 32 : d'-, =115 Mr/cM 2 ; R VI =780 mt/cm 2 ; 
0,006 cmVmt. 

100 

Peuieiwe. ZJah o6ohx npenaparoB /= -g- =20 Mr/cM 2 . B <yiy- 

nae S 3S (3</<2l Mr/cM 2 ) npenapaT hbahctch cpeAHHM, n hcthh- 
nan cKopocTb cnera naxoAHTcn no (}K>pMyAe: 




,60 


— 0,01 


4,6 

0,99 


200 • 4,65=930 um / i / muh . 


ZIah 6eTa-H3AyqeHHH P 32 npenapar hbahctch oneHb tohkhm 
(/<0,2d>/, ) h nonpaBKy mojkho He VHHTbiBaTb (c norpeniHOCTbio 
~6°/o). TaKHM o6pa30M, HCTHHHoe OTHomeHne aKTHBHOCTeft (cko- 
pocreft cvera) cocraBAaeT: 


JoS 35 930 

J 0 P3s 500 


b to BpeMa Kax oTHoineHHe CKopocTefi cnera 6e3 yneTa caMoociiao- 
AeHHH 6bIAO paBHO 0,4, HTO MOTAO, HanpHMep, npHBeCTH K OIUH- 
CovHOMy BHBOAy o cTeneHH nocrynAeHHH <J>oc4)opa n cepw b nccne- 
AyeMtae o6i>eKTH. • 

IJpuMep 3. Hmciotch ABa o 6 pa 3 ua, coAepwamne Ca 45 (d ■/, = 
= 5,5 mt/cm 2 ; p = 0,13 OM 2 /Mr; R M =57 Mr/cM 2 ). 

06pa3Ubi npeACTaiwijnoT co6oft cpe3u H3 kocthoh tk3hh nAo- 
maAbio 2,5 cm 2 h Maocoft mj =300 Mr h m 2= 1 200 Mr. OnpeAeAHTb 
OTHocHTeAbHoe coAepJKaHHe Ca 4S b npo6ax, ecAn: a) Ji=J*; 
6) Jl=6000 UMtl/MUH, J2=500 UMtllMUH. 


PeuieHHe. 06a o6pa3na — 6ecK0HeAH0 TOACTbie, Tax xax 
^i = yg-=120 mt/cm* h /2— ^^=480 mt/cm 2 h, cacaob aTeAbHO, 
BbinOAHACTCfl yCAOBHe />R m . B 3TOM CAyHae MOJKHO npOH3BeCTH 


cpaBHeHne aKTHBHOCTeft o6pa3noB, noAbayncb coorHome- 
HHeM (3). 
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Hjih ycflOBHH a): 

a^J, Jj. J20__L. 
a 2 ' ~h 480 4 1 

Hjih ycJiOBHH 6 ): 

a, 6000 120 « 

a 2 “ 500 ’ 480 

PaccMOTpeHHbiH Bbiiue cnoco6 3KcnepHMeHTajibHoro onpeAC* 
jighhh 'nonpaBKH Ha caMcocjiaSjieHHe, KaK oTMenajiccb, hbah 6 TCH 
BecbMa npwfijiHxeHHMM. Ecjih TpeSyeTCH 6ojiee tohho onpeAe- 
jiHTb nonpaBKy, n'OJib3yioT€5i cjieAyiomHM npneMOM. ^ 

FIpHroTOBjiHioT cepHio npenapaTOB oAHHaKOBoft o 6 meS 
aKT'H'BHOCTH, Ho pa 3 JIHHHOH TOJIUXHHbl. TaKHM o 6 pa- 
30 M, yAeJibnan aKTHBHOCTb npenapaTOB b 3Tom cjiynae hbahctch 
B ejiHHHHOH nepeMeHHOH. 3 to AOC THraeTlC5! > HanpHMep, nyieM 
OCaH^ACHHH H3 paCTBOpOB C OAHHaKOBblM KOJIHHeCTBOM paAHOaK- 
THBHoro H 3 onona, ho pa 3 JiHHHHM KOAHHecTBOM HOCHTeJiH. Pe3yjib- 
TaTbl H3MepeHHH 3THX HCTOMHHKOB CTOCJie BHeCeHHH 'COOTBeTCT- 
ByiomHx *nonpaBOK Ha MepTBoe BpeMH h cJ)Oh H 30 ( 6 pa>KaiOT b 
bhao rpacf)HKa 3 aBiiCHMOCTH CKopocTH cneTa ot TOJiuiiHHbi npe- 
napaTa. HcTHHHan cxopocTb cneia Jo^ (6e3 caMooejia 6 .neHHfl) 
onpeAejineTCH SKCTpanoJiHUHeft kphboh k HyjieBoft tojiiukhc 
npenapaia. Ha O'CHObg nojiy^eHHbix AaHHbix crpoHTCfl hobhh 

rpacj)HK — 3aBHCHM ; 0'CTb K03({Kj)HUHeHTa OCJiaOjieHHfl ~j^"OT T0JI ‘ 

miiHbi npenapaTOB. 



Phc. 40, 3aBHCHMOCTb K 03 (}) 4 )HUHeHTa caMOCJia6ae- 
hhh ot TOJimHHbi npenapaTa (npenapaTU hmgiot 
OABH aKOByK) oOlIiyK) aKTHBHOCTb, HO pa3HOe KOJIH- 
qeCTBO HOCHTeJiH) . 
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Flo TaKOMy rpa^iHKy (cm. pnc. 40) h e n o c p eA c t bch h o onpeAe- 
Aaexca nonpaBKa «a caMOOCAafiAeHHe h 6ojiee tohho, hcm b nep- 
bom MexoAe. npeHMymecTBo yKa3aHHoro MeTOAa ocodeHHo npo- 
HBAaexca ajih tohkhx npenapaxoB (0</<d // 3 ) , Tan Ka« noAyaeH- 
Haa KpHBaa b sxoh o6a3cth (o6hhho npn /~3— 10% R M ) HMeeT 
oxhctahbo Bbipa*eHHHH MaKCHMyM, 06 yc aob a on ii hi ft paccea- 
HHeM Oera-MacTHu b npenapaxe. 3xox 3<JxJ)eKx 6hji 3aMacKHpo- 
BaH b paHee paccMoxpeHHOM MexoAe, hto C03AaBaAo HeonpeAe- 
AeHHocxb npH onpeAeAeHHH nonpaBKH b a3hhom HHTepBaAe 
xoaiuhh. MexoA co'OcajKACHHa H 30 xona c HocHTeaeM AaeT toh- 
Hbie pe3yjibxaxbi npn HaJimiw hcxoahofo H3orona AocxaxoMHoii 
yAeJibHofl a kxhb hocxh , axo nosBOAaex npiHnoroBHXb nepBbin npe- 
napai 6ecKOHeHHO xohkhm h ripaBHAbHo npoBecxH SKCxpanoAa- 
UHIO K HyJIIO. 

npeAJiaraeMoe ynpa>KHeHHe 1 npeAycMaxpHBaex AHiiib Kane- 
cxBeHHoe o3H3K0MAeHHe c 3t})4)eKxoM caMoocAadAeHHa 6exa-H3- 
AyweHHa b CAoax p a ah o a kxhb h oro o6pa3ua. 

OSpaTHoe pacceaHHe 6eTa-H3Jiy«ieHHH 
ot noAJiowKH o6pa3pa 

PaAHoaKTHBHbie npenapaxbi, noAAewamHe H3Me,peHHHM, hspo- 
TaBAHBaioTca oShahoahSo b bhas xohkhx cnoeB (oc3akob) , naHe- 
ceHHbix Ha (JiHAbTpOBaAbHyK) SyMary, aAtOMHHHeByio hah cxeK- 



Phc. 41 . HeKOTopwe ranbi paAHoaKTHBHHx o6pa3U0B (BHeuiafi 
BHfl) H nOflCTaBOK K HH.M. CjICBa BBepXy — CTO^HK- 3 Ta»tepKa 
oCpaauoB. 
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jiHHHyio wameMKH, jih6o, nanpHMep, b bh jxe naBecox H 3 MeJibneH- 
noro pacTHTe.ibHoro BemecTBa, noMBbi n t. n., KOTopwe noM.e- 
maiOTCH b 'lawe'im pa3Hbix thbob, ue^o^aHOBbie naKeibi, xac- 
ceTbi H 3 njieKCHr;iaca 11 npyrnx MaTepnanoB. HeKOTopbie ™nu 
npenapaTOB h noACTaBKH k hum H 3 o 6 pa>KeHbi na pnc. 41. B Jie- 
bom BepxneM ynxy 'pncyHKa noKaaan CT 0 JiHK- 3 Ta>KepKa 
oGpaauoB, KOTo;pbiH Hcno t 'ib3yeTCH bo bccx pa 6 oiax HacTonmero 
npaKTHKyMa. 

Pa3JiHMHe b m/iiUHHc p a ah o a k t h b h bi x npenapaTOB, ksk mu 
buhchhjih, €Ka3biBaeTcn ii a 3(J)4)eKTe caMoocjia6jieHHH. 

OKasbiBaeTCH, mto nncno oeia-nacTHU, perHCTpHpyeMbix cneT- 
’ihkom, TaiQKe aaBHCHT n ot noA^oiKH, na KOTopyio nane- 
cen upenapai. AeikTBHTeJibno, b pesyJibTaTe npoueccoB paccevi- 
hh5i, HCKOiopan ao/pi fteia-naciHU, ncnycKaeMux b iianpaB.ieiiHH 
no;b'io>KKH, mokct OTK/iOKHTbcn Go.tgc, neM na 90° OT C30CT0 




Pnc. 42tf. CxcMa o6paTiioru 
paccenn h n 6 ct a - h :vi y m e mi si 

OT nOXJIO/KKH. 


Pnc. 426. 3aBHCH\iocTb o6paTHoro pac- 
CC5IHHH OT TOnmHHbl aJIJOMHHHeBOH 
iioajiokkh, d = f(d). 


nepBonanajibHoro riyTH, t. e. no cymecTBy 0Tpa>KaTbC5i oopamo 
aroMaMH noA T io>KKH. 3to pphboaht k Hapywenmo HBOTponHoro 
pacn peACJieiiHH SeTa-HSJiynenHn no yrjiaM. B pe3yJibraTe o6pai- 
noro paceenHHH yBeJiHBHBaeTen nncno 6exa-nacTHU, BbueTatomnx 
b cTopony cnemHKa, a BMecie -c xeM y BennnHBacTCH h cxopocTb 
cneTa HMny/ibcoB (cm. pnc. 42a). 

3(|)cJ)eKT o6paTHoro paccenHnn 6eTa-H3JiyneHHa ot noAJio>KXH 
npenapara nccJieAOBajicfl pnAOM aBTopoB. Pe3yJibTaTbi AaioT 
3 a b h c h m oc t b K 03 (})(|)HUHeHTa o6paTHoro paccenHHH OT TOJimiiHbl 
(I h a roMHoro noMepa Z nozuTO>XKH, MaxcnMaJibHoft aHeprnn 6eTa- 
criexTpa E h t. a*, n ( pnneM no, a K 03 cf)c[)HUHeHT 0 M o 6 p a t- 
n o r o p a c c e h n n h q noHHMaeTcn oTHouieHne CKopocTn cneTa 
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ot JipenapaTa c noAJioxKoft Jq k ckopocth cneTa 6e3 nowo*- 
kh Jo. 

_ J«+AJo 


i\o,e AJo— npHpameHwe ckopocth cnera b pe3yjibTaie odparHoro 
pacceawHa CeTa-MacTHU,; ohcbmaho, mto q > 1. 

PaccMOTpHM, xaK 3aBHCHT K03(J)4)HUHeHT oOpaTHoro paccea- 
hhh q ot d, Z h E. 3ra 3aBHCHMOCTb H3o6paxeHa Ha pac. 42 
6, e, e. 

KpHBbie q = f(d Mr/cM 2 ) npn nocTo»HHux 3HaaeHH«x Z h E m 
(,pHC. 42 6) nonaabiBaiOT, hto HHTeHCHBHOCTb ofiparao OTpaaceH- 
Horo H3JiyqeHHH yBejnm»Baercn c tojiiuhhoh noflJioxKH a hocth- 
raeT HacbimeHHJi npn TOJimnwax, paoHHX npH6jiH3HTejibHO 
0,2 R m — -MaKCHMajibHoro npoGera fieTa-iacTHU b 'noflJioJKKe. Ha 

pHCyHKe 3T0 H.l.rnOCTpHpyeTCH KpH'BbIMH flJIH 66Ta-H3Jiy 4eHHH P 32 


0 10 1 20 30 40 1 1 50 80 70 W Z 
Al Cu Mo Ag PtPb • 

Phc. 42b. 3aBHCHMocTb ofiparaoro pac- 
ceaHHH ot aTOMHoro HOMepa BemecT- 
Ba ihwioxkh, q==f (Z). 


ffiasss: 


Easgsss asssgaa 


0 82 ,W 0,6 0.8 1.0 12 /4 tfEmfilx 


Phc. 42a. 3aBHCHM0CTb oCpaTHoro 
paCCeflHHH OT MHKCHMaJILHOH SHepTHH 

P»cneKTpa t q=f(E M ). 
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h Co 00 , nojiyneH-HbiMH npH H3MepeHHH o6paTHoro OTpanceHnn ot 

a JJ IO M H H H e B 0 H nOAAOJKKH. 

npH TOJimHHe nOA^OJKeK, paBHOH CJIOK) HaebimeHHH, o6paT- 
Hoe paccenHHe B03pacTaeT c yBejiHHeHHeM aioMHoro HOMepa Z 
BemecTBa uo^jiotkkh. IloMemaH noA ofipasuoM, HaHeceHHbiM Ha 
TOHKyK) o ( praHHHecKyK) nJieHKy, noAAo>KKH H3 ajnoMHHHH, uejxn, 
cepe6pa, njiaxHHbi, •CBHHua h t. a., Mbi 3aM.enaeM MOHOTOHHoe 
yBeAHqeHHe CKopocTH CHexa. J\j . th noAJio^eK hb THHcejioro Maie- 
pnajia K03(|)cJ)HUHeHT o6paTHoro paccenHHH q MOHcex npHHHMaTb 
3HaqeHHH ao 2,0 h name 6o;iee b cjiynae 6eTa-H3AyqeHHH 6oJib- 
1HOH JKeCTKOCTH. PhC. 42 6 HJIJIIOCTpHpyeT 3aBHCHM0CTb q = f(Z) 
npn d>d H ac AJIh CJiyqaeB P 32 h Co 60 . 

Ecjih noA«no>KKOH cJiy>KHT He 3JieMeHTapHoe BemecTBo, to 
npHH'HMaeTCH BO BHHMaHHe epeAHHH 3{})(j)eKTHBHbIH aTOMHblfi HO- 
Mep noA«no>KKH. yciaHOBAeHO, hto BepoHTHocTb aKTa odpaiHoro 

oTpamennH nponopuHOHaAbHa V Z- EkmoMy aah BbiHHCJieHHH 

qpeAHero 3({)c})eKTHBHoro aTOMHoro HOMepa noAJio>KKH no otho- 
meHHK) k ofipaTHOMy pacceHHHK) Sexa-nacTHu eJieAyer npuMeHHTb 
(JjopMyjiy: 



I'Ae Ilj — HHCAO aTOMOB SJieMeHTa C nopHAKOBblM HOMepoM Zi B 
Mo.ieKyjie BemecTBa noAJiOKKH. 

ripn HCCAeAOBaHHH 3aBHCHM0'CTH q OT MaKCHMaJIbHOH SHeprHH 
6eTa-cneKTpa HaSjnoAaeTCH B03pacTaHHe q c poctom SHepran 
npH6AH3HTeJibHo ao E M ~0,6 M36, noejie nero q ocxaeTCH npaKTH- 
necKH nocTOHHHbiM (pHC. 42 ^) . TaKofi bha 3aBHCHM0CTH q = f(E M ) 
ofiBHCHHexcn noiviomeHHeM oSpaTHO-pacceflHHoro H3JiyHeHHn no 
nyxn b CHeTHHK, KOTopoe npeod.naAaeT aah 6era-HacTHu MaJibix 
3He;pXHH. 

34)(J)eKX o6paxHoro paccenHHH Heo6xoAHMo ywaraBaTb, xorAa 
rio ycAOBHHM onbixa ripuxoAHTCH H3Mepnib oOpaaubi, HaHeceHHbie 
na paanbie (no TOJimHHe hjih no aTOMHOMy HOMepy) noAAOKKH, 
a b cjiynae oAHHaKOBbix noAJiomeK — ecjiH cpaBHHBaiOTCH 3 kthb- 
b oct h oSpaauoB, coAep>Kamnx paajiHHHbie H3oxonbi. 

3aMexHM, hto K03(|)(J)HUHeHT oSpaxnoro pacceHHHH yjvieHh- 
niaexcH, ccjih BoapacTaex TOJimnHa npenapaTa /, Tan Kan oTpa- 
>KeHHoe ot noAAo>KKH H3AyneHne norJiomaeTCfl b cjioe caMoro 
o6pa3ua. npH /> 0,2 R M oi;paH<eHHe ox noAAonmi nepecTaeT cxa- 
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3UBaTbCH H ZUIfl AOCTaTOHHO TOACTbIX npenapaTOB MO>KeT He yHH- 
TblBaTbCH. 

y&ejiHHeHHe cKopocra cneTa H3-3a oSpaxHoro paccenHHH sa- 
BHCHT TaKJKe H OT KOHKpeTHbIX yCAOBHH iHSMepCHHH, B H 3CTHOCTH 
ot TejiecHoro yrjia OKouiKa cnexHHKa £2 (xaK KaK oTpa^KeHHoe 
H3JiyneHHe nemoTpormo) , ot xojimHHbi OKouiKa (cTeHKH) cneTHH- 
Ka h cjioh B03Ayxa ueyajiy npenapaxoM h cHeTHHKOM h x. a. 

TaKHM ofipaaoM, mh bhahm, hto c^aKXOpbi oftpaxHoro paccen- 
hhh or noAAOHCKH, caMoocJiaSjieHHH b oSpasue, a xaKHce norjio- 
meHHH 6eTa-H3JiyHeHHH Ha nyxH ox npena;paTa k cneTHHKy xecHO 
CBHsaHbi Meyvaxy cofiofl, bahhiot Apyr Ha Apyra «, b cboio one- 
pe^b, saBHCHT ox reoMexpuHecKHx yCAOBHH onbiTa. YKasaHHbie 
atJnpeKTbi, BooSuxe roBopn, HeAbsn paccMaxpHBaxb H30XHpaBaHH0 
Apyr ox Apyra. EfoaxoMy HapymeHHe xoth 6bi oahoto m CT3H- 
^apTHblX yCJIOBHH H3MepeHtHH cepHH p a ah o a kth b h bi x 06pa3U0B 
(saMeHa cnerHHKa, H3MeHeHHe paccTOHHHH npena.paT-cHexHHK, 
na.XHHHe pasjiHHHbix no xoJiuxHHe npenapaxoB, HcnojibsoBaHHe 
HeoOTHaKOBbix noAAoaceK h t. n.) xpeSyex BBeAeHHH scex Heo6- 
xo^HMbix nonpaBOK. * 

B 3 aH M O CB H3 b tfOJIblHHHCTBa (|)aKTOpOB, BJIHHIOmHX Ha CKO‘ 
pOCXb 'CHeTa, HBAfleTCH XaKHCe npHHHHOH, B CHJiy KOXOpOH oSbIHHO 
He peKOMeHxxyexcH npn onpeAejieHHH xoh hjih hhoh nonpaBKH 
nojib30BaxbCH jiHxepaTypHbiMH AQHHbiMH. HaH&OAee AoexoBep- 
HbiMH ‘CJieAyex oHHxaxb xe pe3yjibxaTbi, KOTo;pbie ynHXbiBaiox no- 
npaBKH, HaHAeHHbie 3KcnepHMeHxaJibHo b AaHHbix KOHKpexHbix 
ycjioBHHX ocHoiB'Horo onbua. 

JXj ih 3KcnepHM^HxajibHoro onpeAejieHHH K03(j)(j)HUHeHxa 
ofipaxHoro p accenHHH q HaroxoBJiHexcn oSpasen, b BHAe tohkoxo 
caoh, iHaHeceHHoro Ha opraHnnecKyio jmeHKy hjih Apyryio oneHb 
TOHKyio noAJio^KKy H3 BenxecxBa c MajibiM axoMHbiM HOMepoM; 
HHOrAa A^H 3 X 0 H UeJI'H nOJIb3yK)TCH XOHKHMH (»1 Mr/'CM 2 ) njia- 
cxHHKaMH cjiioAbi hah naniipocHOH 6 yMarn. AKTHBHocxb ofipasua 
H3MepHeTCH B CXaHAapTHbIX (AAR O'CHOBHOro onbixa) yCAOBHHX 
H 3 MepeHHH. CnanaAa H 3 MepHexcH CKopocxb cnexa 6 e 3 noAAoncKH, 
a aaieM — CKo;pocTb cnexa c noAAOJKKofi, ptacnAOKeHHoft Bnjiox- 
Hyio BOA HCTOHHHKOM. OxHOIIieHHe IB'XOPOH BeAHHHHbl k nepBoft 
AaeT ko 3 (j) (J) h uh e h t oxpaHceHHH q. 

CAeAyeT HMeTb iB BHAy, HTO eCAH paCCTOHHHe OT XOHKOPO npe- 
napaxa Ha nAeHKe ao AHa AOMHKa MeHbuie 30 — 40 mm, to npn 
o n pie a g a e h h h nonpaBKH na oSpaxHoe pa'CcenHHe moaxot 6biTb ao- 
nyiixeHa cynxecTBeHHaH ouiHOKa, o 6y c ao b a e h h a h oxpa^eHHeM 
fieTa-HacTHU ot AHa AOMHKa hah noAcxaBKn. 
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JJj i 5 i H30T0H0B c mhtkhm 6eTa-H3AyneHHeM (S 35 , C 14 ) onpeAe- 
jieHne nonpaBKH na oSpaxnoe pacceflHHe xpeQyer oco6o xohkoh 
M eTOAHKH H BbICOKOH CXaXHCTHHeCKOH XOHHOCTH. 

HBJieHHe o 6 ( paxHoro pacceHHHH 6 exa-H 3 AyHeHH 5 i rnapoKO 
Hcno^b 3 yeTCB Ha npaKTHKe, nanpHMep npn onpexeAeHHH toaiuh- 
Hbi pa3JiHHHoro po^a noKphunfi b MexaAJiyprHHecKoft, jiaKOKpa- 
COHHOH npCMbllH-JIGHHCOTH 'H Ap- OTpaCAHX HapOAHOTO XOBHH'CTBa. 

(IpHHaAJieKHOCTH: 

1. YcxaHOBKa B-2, cexyHAOMep. 

2. TopuoBbiii cm eT^HK T-25-50 JI b cbhhuobom aomhkc. 

3. Cm/niK-noACTaBKa aah npenapaTOB h OTpajKaTeJiefi. 

4. HaSop jihctkob 4)iiJibTpOBaJibHOH 6yMarn, nporiHTaHHoft paAHoaKTHB- 
Hbllvl paCTBOpOM (W 185 hah Ca 45 ) . 

5. FIJieKCHrJiacoBaa nacceia c aa>KHMHWM KOJibuoM ajih KpenjieHHB o6pa3 - 
iiob H 3 (J)HJibTpoBajibHOM 6yMani. 

6. FlpenapaTbi S 33 , Ca 45 , W 183 , Tl !204 , P 32 Ha tohkoh cjhoahhoh noAAOJKKe 
3iajioH U 238 . 

7. Ha6op aJiKDMHHiieBbix oTpa^aTeAefi (no 26 mt/cm 2 ). 

8. TojicTbie noAJio>KKH H3 ajnoMHHHH, >KeAe3a, MeAH, cBHHua, riAeKuirviaca. 

9. MHAJiHMeTpoBan 6yMara, JieKaJio, ahhchk 2. 

ynpaofcnenue 1 

CHHTHe KpHBcii caMoocjiaSjieHHH 6eTa-H3JiyHeHHa 

npH nocTOJiHHofl yAeAbHoii aKTHBHOCTH npenapaia 

llocjie ii3Me ( peHHH axajioHa onpeAeAHior (})oh c to 5 Kaccexcm, 
b Kdopyio 6yAyT noMemaTbca oSpasubK 3aT6M Sepyx Ha6op 

AHCTHKOB (]3HJIbTpOBaJIbHOii SvMaTH, npOCymeHHblX nOCJie HaHC- 
ceniiH CTaHAapTHoro ofixeMa p a ah o a kt h b h o ro pacTBopa BOJib- 
(JjpaMa — 185 (hah KaAbuna — 45). ToAiuHHa AHcxxa / b Mr/cM 2 
onpeAGAHeTCH xax oTHomeHHe ero Maocbi k nAomaAH. IlepBbiH 
caoh (ahctok) aKTHBHOH OyMarn 33}KHMaiOT >b xacceTe npn no- 
MOH4H KOAbUa H BblSnpaiOT n03HUHK) C THKHM paCHeTOM, HT06bI 
CKOpOCTb CHeTa COCTaBAHAa OKOAO 1000 UMtl/MUH. 

TpeSyexcn npoH3secTH H3Me;peHHH cKOpocxH eneia ot oAHoro, 
AByX, Tpex H T. A. CAoeB aKTHBHOH 6yMarH. npOAOAJKHreAbHOCTb 
H3MepeHHH onpeAeAHexcH ycAOBneM, nxoSbi omnSKa npn perHCT- 
pauHH cKopocTH cnexa npenapaia BMecxe c cj>OHOM cocxaBAHAa 
ne OoAee 2%. H3MepenHH 3HKaHHHBaiox nocAe xoro, KaK 6yAyT 
noAyxeHbi Asa — Tpn noBTopnioiiiHxcH pesyAbxaxa, hto CBHAe- 
XeAbCXByeX o AOCTHXteHHH CAOH «6eCKOHeHHOH XOAIUHHbI». Pe- 

3yAbxaxbi H3MepeHHH n p e a c t a b a h jot b BHAe xafiAHUbi 1. 
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T a 6 ji h u a 1 

CaMoocjiaGjieHHe CeTa-H3Jiy4eHHH b o6pa3uax pa3HOM tojiiuhhh 
npH ROCTOflHHOft YAeJIbHOft aKTHBHOCTH 


VciaHOBKa B-2 "K? . . Ojemmc T-25-B<PJI /t«64 

TI03HUHH Nff . . N 4, = . . . . UMfl/MUH. H30TOII . . . 


TI03HUHH Nff . . N 4, = . . . . UMfl/MUH. H30TOII 


HhcjIo pa- 
AHOaKTHB- 
HhlX CJIOeB 

-CyMMa-p- 
Hak toji- ! 
mHHa npe 
napaTa 

/ Mr/CM 2 

BpeMk ' 
H3Mepe- 
HHH 

t MUH. : 

OGmee 

HHCJIO 

HMnyjib- 

COB 

n UMti. 

Cxopoctb 

cnera 

N 

UMfl/MUH . 

C yneTOM 
nonpa&iof tta 
MepTBoe 
BpeMH 
| N«cnp 

UMfl/MUH 

C yHeTQsr. 
<poHa 

J-N HCn p-N(j) 

UMfl/MUH 

1 

,2 








no aaHHHM TafijIHUbI 1 CTpOflT r,pacj 3 HK 3 a B HCHMO CTH CKOpO- 

cth CTeTa J ot cyMMapHofi TOJimnHbi npenapaTa /. 

rio^b3yHCb nojiyqeHHbiM rpa<{)HKOM, onpeaejiHTb KostjMjm- 
UHeHT caMoocJiafijieHHH s jinn tojiiukhm Z = 0,25 R M . Ty ace BeJiH- 
HHHy pacc^HTaTb npa noMOiim $opMyjibi (2) hjih (2 1 ) h opaBHHTb 
c no^yqeHHbiM paHee pesyjibTaTOM. 

npH 3tom yAoSHo noJib30BaTbCH' Ta6,JiHueft 2, Aaiomeft 3Ha- 

qeiTHH KO'34>(J)HUHeHTa s B 3aBHCHMOCTH OT OTHOllieHHH ^ 

a v s 

T a 6 ji h u a 2 

4>aKTop caMooc^aGjieHHB s 6eTa-Jiy«icft b o6pa3ue 

•' d -/. t - 4 -) 

— =s= q ggg 7 y 1—2 Q vJ r^e l — TOjimHHa cjioh o6pa3ua b Mr/cM 2 h diy # — 

TOJimnHa nojiOBHHHoro ocJia6jieHHH (3-nacTHu b Mr/cM 2 ajih AaHHoro H30Tona. 
rioJib36BaHHe AaHHHMH Ta6jiHUbi onpaBAaHO npH BhinojiHCHHH ycjioBHSi 

d ’/. C ' CKM . 


> d v . 

s 


s 

0,5 

0,845 

5,5 

0,257 

1.0 

0,721 

6.0 

0,237 

1.5 

0,621 

6,5 

0,220 

2,0 

0,540 

7,0 

0,206 

2.5 

0,476 

7,5 

0.192 

3.0 

0,421 • 

8,0 

0,180 

3,5 

0,376 

8,5 

0,169 

4.0 

0,339 

9,0 

0,159 

4,5 

0,307 

9,5 

0,151 

5,0 ; 

0 , 28 ! 

10,0 

0,143 
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ynpaofCueHue 2 

H3yneHHe oSpaTHoro pacceflHHa 6eTa-H3JiyHeHH« 
ot noAJiojKKH o6pa3i*a 

i. OnpeAeJiHTb cJ)oh c TOMHocTbio nopHAKa 5%. H3MepATb c 
6-h no 3 HUHH CKOpocTb cnexa npenapara P 32 cHanaJia 6e3 noA* 

.TOJKKH, a SaTGM C nOA*TO)KKaMH pa'3JIH l IH0H TOJIIUHHbl, CKJiaAbl- 

Ban nocJieAOBaTeJibHo oahh, Ana, xpn w-x. a. JiHCTOHKa aJiioMH- 
HHeBofl (|)OJibrH tojiiuhhoh 26 miVcm 2 . IloA^oacKH noMemaioxcfl 
na oAHy no.SHUHK) HH>Ke KacceTbi «c npenapaTOM Tax, hto MeacAy 
npenapaTOM h noA«xo>KKOH ocTaeTcn He6oJibinoii 3a30p 
(~0,5 MM). npOAOJI*HTMbHOCTb H3Mep6HHH 3 MHHyTH. 
HaSAioAeHHH npQAOJixaib ao Tex nop nona He HacxynHT Hacu- 
menne oSpaiHoro paccenHHH. Pe3yjibTaxbi HSMepeHiin 3aHecTH 
B TafiJIHUy 3 H nOCTpOHTb rpa(J)HK SaBHCHMOCXH K 03 (J)(|)HUHeHTa 
o&paraoro oipaxeHHH q ot tojiiuhhh ajnoMiHHHeBofi noAAOJKKH 
d (mt/cm 2 ). OnpeAe.JiHTb tojiiuhhy cjioh nacbimeHHH d Hac h Bbi- 
;pa 3 'HTb ee b aojihx MaKCHMaJibHoro npoSera R M . 

Ta6jiHua 3 


3aBHCHMOCT[> K03^$ H U HeHTa oGpaTHOrO paCCCHHHfl OT TOJHUHHbl iio;uio5kkh 

q = f(d). FIpenapaT P 32 . rio3HHHH JSfr 6. 


Z A1 

— 13; ^ m * 

= 1,7 M3G.: . 

JVTojVg : 

n/n ' 

TojiiUHiia 

nOAJIOJKKH 
d^| MF /CM 2 

BpCMH 
H3Me- 
pCHIIH 
t MUH 

a (n) e 

1 

0 

3 


o 

26 

3 

! 

n 

52 

0 

1 l 

j ; 


UMnjMUh 


- - j. 

■9- 


ae 

z 

j 


x \ ^ 

1 

£■ £ 

J 

$ \ 3 

-- Q, 


q “To 

=f i § 

Z > 

II 1 


i * ~ i z 

3 



},00 


duac ■ 

q„ac (npn d==d nac ) ”, 


y.r/cjM-— 


(tt AOJIHX R M ) • 
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2 . B Tex *e vc.tobhjix H 3 \iepnTb CKopocTb cqera 6exa-H3.ay- 
qeHHH P 32 e noAJiOHncaMH h 3 paajiHHHbix MaTepnajioB: Al, Fe, Cu, 
P>. H3Mep.HTb CKopocTb cHeTa c TOJiCToft n^eKOHrjiacoaoH noa- 
JIOJKKOft. TOAIAHHa Bcex nOAAOJKeK AOJUKHa SbITb SoAblHe CJIOH 
HacHmeHHH . (d>d Hac ). .HaHHbie OBecra b TaSjiHuy (cm. TaSna- 
uy 4). OnpejejiHTb KOB^^HmieHT q, t npnHHB 3a Jo CKopocTb cneTa 
6e3 noAJioacKH. 

rioCTpCHTb KpHByiO 3 aBHCHM 0 'CTH KOSt^tJjHUHeHTa oSpaTHOIX) 
pacceHHHH ot MaTepaajia noAJiojKKH, oTKjiaAHBan no och aSc- 
Uhcc aTOMHuft HOMep BemecTBa noAAOJKKH Z. no rpa$HKy onpe- 
aeJIHTb epeAH'HH SffKpeKTHBHhlft aTOMHblft HOMep Z cp nJieKCH- 

rJiaca. 

Ta0flHua4 

3flBHCHMOCTb K09<t><)>HUHeHTa oSpaTHOrO paCCeflHHB OT MaTepHa.ia nOAJIOXKH 

q*=f(Z); npenapaT P 32 ; no 3 HUHH N? 6. 


d>d H ac ; Em = 1,7 M38. ; N 4, = umh/muh 


"i-s. 

MaTepnaJi 

iio;ijio>kkh 

In 
s & 

2 s 
< § 

t 

MUH. 

a (b) 

c 

3 

c 

* 

a 

-5. 

e 

2 3 

a; 

z 3 

1 

a 

c 

u 

s 

2 «• 

|| 2 

1 

11 

O' 

1 

Be3 noA- 










JTOJKKH 

— 

3 






1,00 

2 

Al 

13 . 

3 




| 

[ 


3 

Fe 

26 

3 




l 



4 

Cu 

29 

3 






1 

5 

Pb 

82 

3 






1 

6 

njieKCH- 










rjiac 

? 

3 








3 . H 3 Me;pHTb CKopocTb cqeTa npenapaTOB S 85 , Ca 46 , W 18S , 
Tl 204 , P 82 6 ea noAJiojKeK h c noAJioJKKaMH H3 tojictoto ajuoMHHHH 
(d>d Hac ) . 

PeayjibTaTbi n3MepeHHft npeACTaBHTb b Bane TaSjiHUH (cm. 
TaSjIHIiy 5). IloCTpOHTb rpaipHK 3aBHCHMOCTH K03(})(J)HUHeHTa 
odpaTHoro pacceHHHH ot MaKCHMajibHofi SHeprHH SeTa-cneKTpa. 

yK03ame: KoacjitJmuHeHT odparaoro pacceHHHH q waxoAHTCH 
nan OTHoineHHe CKopocra caera c noAJioxcKOH k cooTBeTCTByio- 
meft CKopocra caeTa Sea hoajiojkkh ajih KaxtAono H30Tona. 
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T a 6 ji n u a 5 


3aBHCHM0CTb KOdty^HLjHeHTa oSpaTHoro paccesiHMji ot MaKCHMajibHofi aHeprwH 

6eTa-H3jiyqeHHH 


. 0 » 

^ c 


o 

cr. 

S 


I S* 


Ca 4 


3 ; w 185 

i 


n— - f (Em ) ; 

I103HUHM JVs 6. 


d^>duac 
N(j) — 


Z— 13 (A1) . 

. . UM.nl MUH. 


|S 

£ g 

■«s o 2 

u CO, ^ 


4 | TP 04 


p32 


: w 


0,169 


0,256 


HajiHMHe 

nOAJIOJKKH 


t 

MUH. 


0,430 


0,765 


1,71 


Be3 noil- t 

JI 03KKH j 

I i 

C nOjUIOHCKOH; 





3 

*©■ 




3 

i 



at 

3 

e 

1 

a 




3 

e y 


3 

s- 

C, 

c 

24 

3 

. 3 

3 

o 

X 

II § 

cd 

c 

2 

i 
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PABOTA M 12 

H3MEPEHH5I MAJlblX AKTHBHOCTEH nPH nOMOIUH 
rA30nP0T0HH0r0 CHETHHKA THIIA COT-30-B4>J1 

MHHHMaJIbHbie ypOBHH aKTHBHOCTH, H3MepHeMhie TOpUOBMM 
cqeTHHKOM. B npaKTHKe HCCJieaoBaHHft c npHMeHeHHeM Metoaa 
MeweHbix aTOMOB HepeflKo npHxoiWTca HMeTb aejio c o6pa3n,aMH, 
coaepacamHMH Hefiojibiiioe KOJinnecTBO paj.H0H30T0na. Flpn 
H3Mepe»HH aKTHBHOCTH 3THX o6pa3UOB Ha CHeTHOft yCT3H0BKe c 
TOpUOBHM (HJIH ITHJIHHflpHHeCKHM) CHCTHHKOM HaCTO nOJiynaiOT 
peay^bTaTU, cpaBHHMbie c ypoBHej* HaTypajibHoro 4) oh a cmct- 
HHKa HJIH npeBOCXOflJHUHe 4>OH JIHLUb B HeCKOJIbKO pa3. 

HanpHMfip, ecjiH (Jioh cneTHHKa cocTaBJiHeT 30 umkImuh, a 
CKOjpocTb caeTa npenapaTa BMecTe c cJjohom N=50 umu/muh, to 
T axofl npenapaT HBJiaeTCH MaJioaKTHBHbiM h juia tohhofo H3Me- 
peHHH ero aKTHBHOCTH TpefiyeTCH fljjuTejibHoe BpeMH. FIojib3y»Cb 

4>opMyjiofi t= — — ( cm. pa6oTy Ns 7), HaftfleM, hto spe- 
NnpOnp 

mh, Heo6xoflHMoe flJia H3MepeHHa aKTHBHOCTH 3Toro npenapaTa 
C TOHHOCTbK) 5% (6„p = 0,05), COCTaBJIHCT 89 MHHyT. 

He roBopa y*e o tom, hto Tpyano no3BOJiHTb ce6e TaKoft we- 
pauHOHajibHbift pacxoA iBpetoeHH, cjreayeT TaKJKe HMeTb b BHfly 
B03M0XHbie Bap'HaHHH ypOBHH 4>OHa 3a CTOJIb npOflOJIKHTeJIbHOe 
BpeMH. riO3T0My npaKTHHeCKH H6B03M0JKH0 nOJiyHHTb flOCTaTOH- 
HO TOHHbie pe3yJIbTaTb! npH paSoTe c nOAoSHblMH CJiaOoaKTHB- 
HUM.H npenapaTaMH, ecJin He npHHHTb cneunajibHUx Mep jijih no- 
BbinieHHH ScfjCpeTKHBHOCTH p CTH CTp 3 U'HH HCnyCKaeMOro HMH H3Jiy- 
H€HHfl. 

3a6eran Bnepep (cm. pa6ory Ns 13), npHMeM opneHTHpo- 
ibohho, hto acJxfieKTHBHOCTb cneTa 'fieTa-MaCTHp P 32 (aceCTKOe 
•H3JiyneHHe) jxjih Topiioaoro cneTHHKa T-25-BiJ>JI h HeKOtoporo 
cTaHjapTHoro nojioxceHHH npenapaTa (4-h nconHHH cTOJinna) 
cocTaBJiHeT <p=0, 1 . 3to 3HanHT, hto ecjrn coflepHcamHft P 32 npe- 
napaT HMeeT 3KTHBHOCTb A = 1 MKKfOpU, t. e. H3JiyMaeT B npo- 
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crpaHCTBO No = 2,22 . 10 6 nacTHU, b MHHyry, to HSMepaeMaa cko 
pocTb c^eTa codaBJiJieT npH otom N = (pNo=2,22 - 10 5 turn! muh. 

Ecjih 3 a -hhjk'HhS npeaeji CKopocra cneia, Koropyio mojkho 
aocTosepHO onpeaejiHTb npn H3MepeHHn aKTHBHOCTH npenapaTos 
MeToaoM TopnoBoro cuemHKa, n,pnHHTb BCJiHHHHy N m in 3N^, 
TO HeTpVJlHO OUGHHTb M'HHHMaJIbHblH ypOBGHb aKTHBHOCTH np6TI3 
paTa, xapaKTepHByioinHH HyBCTBHTejibHOCTb 3T0F0 MeTO^a. Jinn 
cnynaH, Koraa =30 umti/muh , HMeeM N min — '90 wim/MUti , 
a nocjie BbimTaHHH (J)OHa noJiynuM N n p min = 60 umtiImuh . uo- 
AGJIhb Tenepb nocJiciXHioio BCJiimHHy Ha 2,22.10 s , HaftzteM mhhh 

MaJIbHyiO aKTHBHOCTb o 6 pa 3 U,a, KOTOpyK) MOXCHO OnpeACJIHTb TOp- 
UOBblM CqGTTIIKOM B 9THX yCJIOBHHXI 

A min ^2,7- 10 4 MKKtopu^ 2,7. 10" 10 Ktopu. 

PacnoJiaraH npenapaTbi ojthjkc k cneTMHKy h iKWib3yacb cqeT* 
7 THKa.M’H C 60 JIbLLIHM ^HaMCTpOM BXOjlHOrO OKHa, MOjKHO yBeJIH- 
HHTb 3(J)4)eKTHBHOCTb CHIGTa H TeM CSMblM HOBblCHTb HyBCTBH- 
xejibHocTb Mexoaa. C ^pyroft cropoHbi, jyin H3 otoiiob, xapaKTe- 

jpHsyioiiXHXCH Majioii aHepraeft ’oexa-HacTHU (C 14 , S 35 ^h 3p*)» 
qeHHe A m i n cyuxecTBeHHo BoapacTaer (bbhuy Majioft acJ)4 )eKTHB " 
hocth cneia) , hto o rp an hh h b a eT bo3M05khocth Mero^a Topuo- 
bopo cneiHHKa. 

06bIBHO i CHHTaiOT, HTO IIpH II O MO 111 H TOpUOBblX C l ICl L lHKOB C 
TOHKHM OKHOM MO>KHO H’SMCpHTb M'HHHMaJlbHblC ypOBHH aKTHB- 
HOCTH nopa^Ka 2.10~ 10 — 10' 9 Ktopu b 3aBHCHMOcra ox BHeprHH 
6eTa-H3JiyHeHHH. O^HaKo o paae cJiynacB TpeSyeTCH H3MepnTb 
oojiee HH 3 KHe ypooHH akthbuocth ! h 3T0 ocyiuecTBJiHeTCH npn 

ITOMOIUH -CHCTHHKOB CIICUHaJIbHOH KO H C T p y K U ITH . 

Fa3onpoTOHHbiH cmctmhk COT-30-B<t>JI. 3 tot chctmhk ckoh* 
cTjpyHpoBaH b BH 0 (J)H 3 HHecK 0 H « T ia 6 opaTopHH TCXA 11 HpCAHa- 
3 HaHGH AJIH H 3 MGpGHHH MaJIbIX aKTHBHOCTGH »B HpenapaiaX, 
HcnycKaionxHx mhityog 6 eTa- (hjih ajib(j)a~) H 3 JiyM 6 HHC. Chgt-iiik 
COT- 30-BOJI n 03 BOJI 5 ieT H 3 MepflTb ypOBHH aKTHBHOCTH HCCtTG- 
ayeMbix npo 6 nopnAKa 10 - 10 Ktopu. TIpii sneprHH 6exa-H3jiyHe- 
hhh 6 oJiee 150 koo chgthhk AonycKacT h 3 mgpchhc a k tub hocth 
2.10 - 11 Ktopu (0,74 pacna^a b ccKyH^y). 

TaxaH BbicoKaH qyBCTBHTCJibHocTb o 6 b hch 5i exon cjieayrouuiMH 

OCoSeHHOCTHMH KOHCTpyKUHH CHGTTOKa: a) BX0.HH06 OKHO C^eT- 

riHKa COT-30-5OJI « 0 TKpbiT 0 » ph swep-Hbix hbcthu, t. e. hp 
HM eeT nperpa^H, norjiomaiomcH H3JiyneHHH pa^HoaKTHBHbix aio- 
mob; 6) r e o m e t p h h e c kti ii (j3aKTop (r) ~ 0,4 — 0,45) aocraTowHo bg- 
,thk, Tax Kax npenapaT noMemaGTCH HenocpeACTBGHHo y «Bxoaa» b 

71 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 



Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


CqeTHHK — T3KHe KOHCTpyKUHH HHOr,fl,a H 33 bIBaiOT «2jt-CBeT- 
h h k a m h», HMeH b BHfly perHCTpaumo MacTHU « npeaejiax no- 
jiob'hhh nojinoro Te.iecHoro yrjia Q=4jt, xoth btot TejiecHbift 
yrcwi, nan npaBHJio, MeHee 2n; b) HajiH^He cwe’niHKa c Majiofi 
flJIHHOft HHTH (10 — 12 mm) H MaCCHBHaB CBHHUOBaSI 3'amHTa 
o6ecne«iHBaiOT hh3khh ypoBeHt 4>OHa (^12—15 umu / muh ), 3th 
ocx)6eH«ocTH CBeTHHKa COT-3O-B0JI iiobbojihiot perHCTpHpo- 
BaTb He TojibKo HcecTKoe, ho h MHrKoe 6eTa-H3JiyHeHHe (a Tanxce 
ajib4>a-H3JiyHeHHe) c bhcokoh 3({)(j)eKTHBHocTbK) cneTa cp. 



Phc. 43. BHeniHHH bhA cweTqHKa COT-30-BOJI. Bhiny- 
cxaeTCH SKcnepHMeHTajibHO-MexaHHHecKOH MaerepcKOH 
TCXA, 

BHeuiHHH bha cneTHHKa COT-30-BOJI npeAcraBjieH Ha 
pnc. 43. Ha 36ohhtobh AOCKe pa3MemaiOTCH: 1) topuobhh eneT- 
HHK CneHHaJIbHOH KOHCTpyKUHH, HMeiOmHH OTK'pbITOe OKHO H pa- 
5oTaK)mH0 ib pejKHMe nenpepbiBHoro TOKa ra30Boft CMecH — ra- 
3 0npOTOHHbIH C H 6 T H H KJ 2) 6aJIJIOH C reJIHCM, HMeiOUXHH 
pe^yKTop JUin njiaBHoft noAanH rasa b CMecHTejib; 3) cocyA 
Xtioapa, b 'KOTopoM HaxoAHTCn CMecHTejib — CTeKjiHHHaH npo6np- 
Ka OC060H KOHCTpyKUHH, HailOJIHfleMaH OMGCbK) STHJIOBOro CriHp- 
Ta H AH3THJIOBOTO 3(jDHpa B OIipeAeJieHHOM COOTHOHieHHH. BaJI- 
JIOH, CMCCHTeJIb H C06CTBeHH0 CHeTHHK COeUMHCHbl ITOCJieAOBa- 
TeJIbHO p©3HHOBbIMH TpySKaMH. rioCpeACTBOM B blCO K O-BO JT b T H 0 TO 
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KafieJia c^emHK coeAHHaeTCH c nepecueiHbiM npnoopoM (ycia- 
HOBKOH B HAH B-2). 

Ochobhoh 6aok ycTaHOBKH COT-30-BOJI — ra3onpoTOMHbifi 
cnermiK H3o6pa»eH Ha nepeAHeM nJiaHe pnc. 43. Oh coctoht H3 
Tpex ahckob: BepxHHH h .hhhchhh h en o a bh >k h bi e ahckh — ciajib- 
Hbie, ‘CpeAHHH BpamaiomHHCH ahck — H 3 njieKCHrjiaca. 

B BepxHeM AHCKe yK-penjie-H Ha pe3b6e b ckbo3hom oTBep- 

CTHH TOpAOBHH CHeTTOK C OTKpblTblM OKHOM — CTajIbHOH HHKejIH- 
pOiBaHHblH UHJIHHAP ! C BHyTpeHHHM AHaMeTpOM 30 MM H BblCOTOH 

20 mm. CBepxy b uhahhap BBepHyTa nAacTMaccoBaH BTyAKa, b 

KOTOpOH npn HOMOLUH THHKH KpenHTCH BblCOKOBOAbTHblH npOBOA- 
AhOAOM CHGTHHKa 'CJiy^KHT BOAb^paMOBHH HHTb A^IHHOH 10 — 
12 mm, yKpen'jieHHaa ® MeAHofi Tpy6onKe, 3a>KaTOH b bhcoko- 
BOAbTHOM KOHTaKTe. KaK BCerAa, HHTb BHH3y OKaHHHBaeTCH 
CTeKAHHHOH 6yCHHKOH. Ha BTyAKy HaBHHHHBaeT'CH npeAOXpaHH- 
TOAbHaH nAeKCHrAacoBan KpbiuiKa. 

Ta3 nocTynaei b c^emHK nenpepWBHo H3 cMecHTeAn no pc3H- 
hoboh Tpy6xe nepe3 bxoahoh wryuep h bbixoaht no xaHaBKe, Bbi- 
roneHHOH b HH>KHeH CTeHKe BepxHero ahckh, nepe3 Apyroft iHTy- 
uep b BbixAonHyio npofinpKy (BHAHa na nepeAHeM njiaHe). 

B ueHTpe AHCK 3 HMeeTCH OTBepCTHe, B KOTOPOM npOXOAHI 
(fnirypHbiH 6 oat, cKpenAflioiAHH Bee Tpn ahckh npHfiopa. Ahck 
HMGCT CeKTOpHblH Bbipe3 A^IH ycTaHOBKH namCHKH C H3Mep5ieMbIM 
o5pa3uoM b AyHKy cpeAHero ahckh. Ha BepxHeM AHCKe thk>kc 
VK penAeH uneKKep aah noAKAioHeHHH BbicoKOBOAbTHoro Ka6eJia; 
HITeKKCp COeAHHeH :H 30 AHp 0 BaHHblM TipOBOAOM C 3 HO AO M CHeTHH- 
i<a. Kopnyc cneTHHKa 3a3eMAHercH BMecie c SKpanoM KaSejiH. 
TopUOBblH CHeTHHK 3aKpblT CBHHUOBOH 3aiAHT0H B BHAe pa36op- 
Horo nojiymapa, o6pa3yiomero «aomhk» c toalahhoh CTeHOK 

5 CM. 

CpeAHHH BpamaiomHHCH ahck npeACTHBJiHeT coSoii 
C.TOAHK AAH o6pa3UOB H HMCeT 6 KpyTAblX BbITOHeK — AyHOK TAV- 
6 hhoh 8 mm h AHaMeTpOM 30 mm Kansan. B Ayn kh nooqepeAHo 
noMemaiOTCH namenKH c paAHoaKTHBHbiMH o6pa3u,aMH. CpeA - 
hhh ahck BpamaeTCH BOKpyr och c^HrypHoro 6oATa h hoaboaht 
o6pa3Ubi HenocpeACTBeHHo noA cneTHHK aah H3MepeHHH hx aK- 
thbhocth. KorAa npnfiop coOpan, OAna AynKa naxoAHTCH 'B neHT- 
pe ceKTopnoro Bbipe3a, Apyran — noA okhom cneTHHKa, a ocTaAb- 
Hbie neTbipe — mokav hhmh. C6oKy nAeKCHrAacoBbiH ahck HMeex 

6 pyqeK aah iioBopoTa ii moth aahhcckhh c})HKcaTop noBopoTa Ha 
60°. rioBepxHocTH BepxHero a cpeAHero ahckob TmaTeAbiio npn- 
TepTbi. ZUfl 6oAbineH rapaHTHH ot yTenKH ra3a hco6xoahmo cMa- 
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3biBaTb noflepxHocTH ahckob BaKyyMHoft cMa3Kofi hah Ba3eaa- 

BOM. 

Hh5Khhh cTajibHoii ahck HBaaeTCH onopHbiM h HMeeT 
Tpa hohckh aah KpenaeHHa k o6mefi noacTaBice. B ueHtpauibHoe 
OTBepcme HH>KHero aHCKa npoxoaHT (J)HrypHhifi 6 oat h KpenmcH 
CHH3y raiiKoft. Hhjkhhh h BepxHHft ahckh jkoctko cBH3aHbi Meacay 
co6oh h o6pa3yiOT inoBepx.HocTH, no kotopwm nepeMemaerca 
cpeflHHH ahck. 

CMecHTejib npeacraBnaeT co6oh CTeKJiHHHyio npoCHpay, 
HanojiHfleMyio cMecbio STHaoBoro cnnpTa h AHsranoBoro stjwpa 3 
o6T>eMHOM cooTHomeHHH 96% h 4% cooTBercTBeaHo. CMecb afico- 
niOTHoro cnHpia (hhctoth 99,6%) h aScoaiOTHoro 3({)Hpa b yica- 
3a«HOM cooTHomeHHH 3apaHee n pnroT a bji h b a ercn b oTaeabHOM 
cocyae. B npoSnpKy HaaHBaeTca npHMepHo 20—30 cm 8 CMecH. 

Hepe3 orpocTOK, «a KOTOpbift HaaeBaeTcn peBHHOBaji TpyCxa, 
b npo6npKy noorynaeT H3 CaaaoHa rejiHil. Teanfi npoxoaHT no 
BHyTpeHHeH TpySae ciuecHTeaj? n bhxoaht ny3HpbKaMH b na- 
pyjKHhifi cocya, coaepxamHfi CMecb cimpTa h 3(})iHpa. npoxoaa 
aepe3 CMecb, rejiHH ofioramaercH napaMH cnnpTa « acfrapa, nocae 
aero y*e roTOBaa ra30®an cwecb, coaepacamaa ocHOBHyro h 
racninyio KOMnoneHTbi, nocTynaer no p'esHHOBod Tpyfine b npo- 
TonHbifl cneTHHK. B cMecHTeae noaaepHCHBaerca noeroHHCTBO 
ypO'BHH 5KHAKOCTH, KOTOpan 3BT0MaTH l ieCKH nOnOAHfleTCH no UeH- 

TpajibHofl Tpy6xe H3 Bepxnero 3aKpuToro pe3epflyapa. 

Hto6h oSecneqHTb nocTOHHCTBO aaBaeHHH racnmeH KOMno- 
HeHTbi b caervHKe, peKOMeHayeicn noaaep*HBaTb HeH3MeHHofi 
TeMnepaTypy CMecn, ajih aero CMecHTeabHyio npoGnpay noMema- 
k)t b cocya Zlroapa, HanoaHHB ero npeaBapmreabHo KycoaaaMH 
abaa. OaHano npoToaHbift caeraHK xopomo pafioraeT n npn no- 
ctohhhoh KOMHaTHOH TeMnepaiype CMecn. B a tom cayaae AHUib 
B03pacTaeT HaaaabHHH noTeHUHaa caeTa h cMemaeTca naaao 
caeTHHKa ® cropoHy SoabUiHx HanpaweHHH. Aniuia h Ha kaoii 
naaTO npn 3 tom «e mchhiotch. 

Cocya Xtioapa cocMecHTeaeM noMemaeTca b uHaHHapnaecKOH 
noAcraBKe. 

BaaaoH c reaneM hmcct eMKOCTb 0,7 aHTpa n paccaHTaH Ha 
aaBaeHHe ao 150 aTM. PeKOMeHayercH npHMeHHTb reanii bhcokoA 
ohhctkh (99,96%). J^an naaBHofi peryanpoBKH noaaan ra3a b 
CHCTeMy cay>KHT peayntop, KOTopwft HaBHHHHBaercH Ha urryuep 
fiaaaoHa. CHaaaaa orKpuBaiOT Bepxmifi Kpan 6aaaoHa, a 3 aTeM 
ocTopo*Ho Bpamaior bhht peayKTopa, noxa b cMecmreae ne no- 
HBHTCH ny3bipbKH ra3a (HeoSxoaHMO, KOHeaHO, OTKpbITb KpaHbl 
CMecHTeaa). 
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IlpejBapHTejibHbiH npoayB npOTO'-moro cnernuxa ocymecT- 
B.lHeTCH npH C p a BH HT e J1 bH O goJlbLUOH CKOpOCTH TOKa reJIHH ao 
Tex nop, noKa cneTHan ycrawoBKa He HanHeT perHCTpHpoBaTb 
HMnyjibCbi, Bbi 3 BaHHbie H 3 ayneHHeM paanoaKTHBHoro odpa 3 ua. 
llocJie SToro yMeHbiuaiOT tok ra 3 a, aodHBaacb npoxoHcaeHHH o 
10 ny 3 bipbKOB b cexyHay b cMecHTeabHOH h BbixaonHOH npodap- 
xax. n P H HenpepbiBHoft padoTc pacxoa ra 3 a eocTaBJineT oxoao 
1 JiHTpa b aac. 

BbixjionHaji npodHpxa, yapenaeRHaa «a BepxHeM ancKe cner- 
MHKa, eayjKHT aaa kohtpojih Toxa ra 3 a nepe 3 npoTORHbifi caeT- 
mhk. 0«a 3 ano;iHBCTCK HanoaoBHHy araaoBbiM chhptom. FIpoxo- 
aa ny 3 bi P bi<aMH nepe 3 >KHfl,RocTb, OTpadoTaHHhift ra 3 BbixoaHT s 
oTBepcTHa b BepxHen nacTH npoSnpKH. OTcyTCTBHe ny3HpbK0B 
ra3a cBnaeTeabCTByeT o5 ero yTenxe, xoTopyro HeoOxoaHMo yctpa- 


HHTb. 

yKaaceM iiexoTopbie rexHunecKiie aannbie h ycaoBHH axcnaya 
ramm cneTRHKa COT-30-BOJI: 


1 . HanpaJKeHHe Hanaaa cneTa npn t C Mecn 

npH t CMecH 

2. HaHMenbiiiaa n P ot a > k e h h o c t b naaTo 

3. HanSoabiuHR HaKaoH naaTo 

4 . HaHSoabiUHH <pOH b cbhhuoboh 3 anj,me 


— 20°C 1700 b. 
=0°C 1400 b. 

200 b. 
1,5% Ha 100 b. 

15 UMtllMUH . 


5 . HanpaaveHHe nmaHHa Ha HHTb caeTHHKa noaaeica or bw 
coKOBoabTHoro .BbinpaMHTeaa ycraHOBKH THna B nan B-2 nepe3 
6 aox BTC h BbicoKOBoabTHbiH xadeab. CneTHHx Taxace m oncer 
paOoTaTb c atodbiM nepecaeTHbiM ripHdopoM, y xoToporo bo 3 mo>k- 
ho 3a3eMaeHHe orpHuaTeabHoro noaioca Bbicoxoro HanpanceHUR. 

6. rioaoKeHiie naaTo chcthoh xapaxiepHCTHXH h, caeaoBa- 
reabHO, pa donee nanpa>xeHHe MonceT cMemaTbca b cropoHy 6 oab- 
luhx nan MeHbiunx inanpa>xeHHH — «a 300 BoabT b aaBHCHMO- 
cth ot TeMnepaTypbi aenaxocTH b cMecHTeae, KoannecTBa ee 
if cxopO'CTH TOxa ra 3 a. Flepea. padoTOH Heodxo.nHMo CHHTb cne*' 
nyio xapaKTepwcTHKy npn nocTOHH-CTBe BbiiueyKa3aHHbix <})axTO- 
poB h BbidpaTb onTHMaabHoe padonee Hanpn>xeHHe. 

7 . AMnanxyaa HMnyabca, cHHMaeMoro c hhth npoTonHoro 
cneTMHKa, b odaacrH naaTo He HH>xe 0,4 b. 

8 . MepTBoe Bpexin cneTHHKa paBHo 3 — 4- 10 1 cex. 

9 CocTas cmoch: adcoaxrrHbiH 3TnaoBbifi cminr (mhctoth 

99.6%) 96 ° 0 / » ; 

adcoaioTHbiH cepHbiii acpup 4 .". 


10. Pacxoa reanji n P H HenpepbiBHoii padoTe 
1 a/nac. 


cocTaBaaeT oxoao 
7K 
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I 1. CqeTHHK n03BO^neT H3MepHTb aKTHBHOCTb 6 o6pa3UOB, no- 
MemaeMbix b ji yhkh noBopoTHoro AMCKa. 

12. norjiomeHHe aAb$a- h 6eTa-H3JiyHeHHH, HAymero or 06- 
pa3ua b cwemHK, OMeHb Majio. ripn H3MepeHHHx 6eTa-H3AyMeHnfi 
Majioii SHeprHH (paAHOM30TO.noB C 14 , S 35 « ap.) cmcthhk pera- 
crpHpyeT oKOJio 90% 6eTa-nacTHn, HcnycKaeMux oSpaauoM fl 
HanpaBJieHHn OKHa CHeTHHKa. 

13. CqemHK COT-30-BOJ1 no3BOAHeT perHCTpapoBaTb HacTb 
6eTa-H3JiyqeHHH tphthh (H 3 , E m =0,018 M 9 e) b oiy^ae, ecAH 
o6pa3eu pacnoAowceH Ha paccTOflH'HH He 6ojiee 5 mm ot OKHa cmct- 
i iHKa. 

14. CneTHHK AonycKaeT H3MepeHHe 3 kthbhocth nopHAKa 
1 0- 10 Ktopu CO CT3THCTHHeCKOH TOHHOCTblO +4% B TeHeHHC 
10 MHHyT. 

15. 06pa3uu, coAepwamne aKTHBHOCTb 2 • 10" 11 Ktopu, MoryT 
6hlTb H3MepeHH CO CTaTHCTHHeCKOft TOHHOCTblO ±10%. J\jIH H30TO- 
HOB, HonycKaiomHX *ecTKoe 6eTa-H3JiyneHHe (HanpHMep, P 32 ), tom- 
HocTb H3MepGHHH MaJibix aKTHBHQCTeS 3HaHHTejibHo yjiyqmaeTCH. 

16. C’poK cjiy>K6b[ cwerqHKa COT-30-BOJI HeorpaHHneH. npn 
HajiH^HH rejiHH b SajuioHe h cmcch errapTa h 3(})Hpa b npo6Hpne 
cneTqH'K nocTOHHHo roroB k pa6oTe. 

C^eTqHKH COT-30-BOJI h 3 pot a®ji h b a K ) tc h SKcnepHMeHTajib- 
HO-MexaHHHeCKHMH MaCTepCKHMH TCXA [ 2 ]. 

npHHaAJiejKHOCTH: 

1. YcTaHOBKa B-2, cexyHAOMep. 

2. TopUOBblH CHeTMHK T-25-EOJI C nOACTaBKOH B CBHHUOBOM flOMHKe 

3. ra30np0T0qHHft cqemHK COT-30-EOJI b nojraoM KOMiuieKTe («2jt- 
cMeT^HK») ; Jiefl. 

4. IlpenapaTbi S 35 h P 32 Ha ajnoMHHHeBhix uauie^Kax; STaJioH U 238 . 

5. ToHKaa ajnoMHHHCBan noAeraBKa (26 Mr/cM 2 ). 

ynpaotcueHue 7 

PafioTa co cneTHHKOM COT-30-B4>JI 

Pa6oTa Be^eTCH no rpynnaM H3 4 — 5 KypcaHTOB, KOTopbiM 
BbaejineTCH q/jhh cnernnK COT-30-BOJI. 

Bo BpeMH 3HaKOMCTBa c ycTpoflcTBOM npn6opa npoBepniOT 
na./1'HqHe hutakoh CMecn b cMecHTejie h BbixjionHofi npofinpKe, 
nanojiHHioT jib/ioM cocy % ijioapa, oTKpbiBaiOT KpaHbi cMecHTejisi 
H nOilCOe^HHHIOT !BCe pe3HHOBbie KOMMyHHKanHH. 

3aKpbiB npeABapHTejibHo KpaH pe^yKTopa, octopojkho orKpbi- 
BaiOT (He noJiHocTbio) KpaH re^iHeBoro fia^oHa, noc*/ie nero 
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ruiaBHo BpamaioT bhht pe^yKTopa ao Tex nop noKa b CMecHTejie 
He nonBHTCH ny3bipbKH ra3a (ajih HaOjnoAeHHn ny3bipbKQB Hy>K* 
ho BbrnyTb cMecHTe^b H3 Aioapa). YBejmnHBaiOT tok ra3a nepe3 
CHcieMy h HaSjiio^aiOT HajiHHHe ny3bipbKOB b bhxjiohhoh npo- 
OnpKe. YTenKa ra3a MonceT np0H30HTH b CJiynasix, ecJin njioxo 
noAomaHhi TpymHecH noBepxHocTH ahckob, oTCVTCTByeT cMa3Ka 
3thx ’noBepxHOCTeft, HenjioTHo oneTbi pe3HH0Bbie Tpy6KH hjih 
cjia6o 3aBHHneHa raHKa, Kpennman (})HrypHbiH 6ojit. 

HeoSxo^HMo b TeneHne 3 — 5 MHHyi npoBepHTb, He ocJiaOe- 
Baei jih tok ra3a nepes cncTeMy. KoHTpojib hpoh3boahtch no 

CKOpO'CTH nOHBJieHHH nySbipbKOB B C M eCH T e«Jl bH 0 H H' BbIXJIOnHOH 

npoSnpKax. 3aieM npoBepmoT tok ra3a nepe3 npn6op npn Bpa^ 
ipeHHH noBopoTHoro AHCKa. Ilpn k3>kaom (j) h kch p ob a h ho m no.no * 
yKemm ahcks aojijkhh HaSjnoAaTbCH ny3bipbKii ra3a b o6enx 
npoSnpKax. 

riocjie npoBepKH ra30Boro pe^KHMa noAcoeAHHHiOT cneTHHK k 
CjiOKy BTC yciaHOBKH B-2, BKjnonaiOT ycTaHOBKy B-2, BKjnona- 
iot TyMOjiep «nycK» h ycTaHaBjiHBaiOT HanpH>KeHHe V= 
1400 BOJibT. 

noMeipafOT ajHOMHHHeByio namenKy c npenapaTOM P 32 b 
njieKCHrjiacoByio nauienKy, KOTopyio ycTaHaBjiHBaiOT b JiyHKy 
cpeAHero AHCKa, HaxoAnmyiocH b ceKTopHOM Bbipe3e. Bpaman 
noBopoTHbiH ahck no naco'BOH crpejiKe, cHanajia nepeBOAHT npe- 
napaT b 1 cj) h KCH p ob bh ho e nojio>KeHHe (noA BbixjionHbiM imyue- 
pOM), 3aTeM— bo 2 noAO>KeHHe («HaroTOBe») h, HaKOHeij, — b 3 
noAOHieHiie — hoa okho enemHKa. B kb/Kaom npoMe^KyionHOM no 
AOHceHHH namenKa c npenapaTOM AOJi>KHa npoAVBaTbCH raaoM b 
reneHne 1 MHHyTbi a^h yAa JieHHH BOBAyxa. Ecjih ycTanoBKa He 
perHCTpHpyeT HMnj'JibCbi cHeTHHKa, cJieAyer npnSaBHTb HaapH- 
>KeHHe h onpeACAHTb nanajio cneTa, V H . riocjie aioro ySaBJinior 
tok rasa ao 5 — 10 ny3bipbKOB b ceKyHAy Ha BbixjionHOH npo6np- 
xe h npoAyBaK)T cncTeMy b TeneHHe 3 — 5 MHHyr. 

3aieM npHCTynaiOT k chhthk) chcthoh xapaKTepHCTHKH cneT- 
HHKa COT-30-BOJI, Hcnojib3yn inar HanpH>KeHHH nepe3 50 BOJibT 
h H3MepHH npH ks>kaom Hanpn>KeHHH cKopocTb eneTa b TeneHHe 
1 MHHyTbi. IIpH HaJIHHHH y A OB JI C TB O p H T e Jl b H O T O nJiaTO (/> 
200 BOJibT; A<1,5% na 100 b) ycTaHaBjiHBaiOT paOonee Hanpn- 
>k e h h e Ha cepeAHHe njiaxo. Ctcthhk totob k paOoie. 

He H3MeHHH CKOpO'CTH TOKa rasa nepea cncTeMy, nepexoAnr 
k H3MepeHHio aKTHBHOCTH npenapaTa P 32 . H3MepeHHH AocTaTon- 
ho npoBOAHTb b TeneHne 2 MHiiyT. 3aTeM noBopoTOM ahckb b 
cjieAyiomee (J)h KCHpoBaHHoe nojioH<eHHe noABOAHT noA okho 
cneTHHKa nycTyio nauienKy h H3MepHK)T c^oh b TeqeHHe 5 MHHyT. 
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AHajiorHHHO npoH3©OflHT H 3 MepeHHe aKTHBHOCTH npenapaTa 
S 35 (t=2 MHHyThi) . TaKHM o6pa30M, Kawabiii KypcaHT b rpynne 
no oqepean HSMepaeT cboh qpenapaTbi P 32 h S 35 , a sRaveaiie 
(J)OHa cHeTHHKa Ceperc* oGntRM jyia ocex ■H3MepeHRH b flaHRoft 
rpynne. • : ; : v--;. . 

i Flo oKOHRaHHH paGoTbt co cMeraHKOM COT-30*BOJI BMjynoaa* 
k>t BbicoKoe HanpHMceHHe, noe^eaoBaTeabHo aaicpNBaioT bhht per 
ayKTopa h Kpan reaneBoro GanaoHa* 3aKpwBaK>T KpaHu cMecn- 

TejiH. ■ 

ynpaotcneHue 2 


CpaBHeHHe a^eKTHBHocreft cieTa 6eTa-H3JiyqeHH» 
Ta3onpOToqHUM caetMHKOM COT-30iB4>JI h topuobum 
cieTMHKOM T*25*B4>JI 

, Te ace npenapaTbi P 32 a S 35 H3MepsnoTCH oCwthum topuobwm 
cneTRHKOM T-25-BOJI. 

yc-paHOBHB paSoqee HanpaaceHne h npoBeaa H3MepeHHH aia- 
•ioHa h (J)OHa, onpeaeaaiOT cnopocTb cneia GeTa-wacTHii, P 32 >i 
S 35 np-H noaoaceHHH ajnoMHHHeBOH qaineqKH Ha 4 -h no3Hu,HH 
(nameHKa c npenapamM ycTaHaBJiHBaexcH Ha TOHKyio aaroMH- 
HHeByio noacTaBKy — 26 mt/cm 2 ) . Kaacaoe H3MepeHHe npoBoflHTb 
b .TeHeHHe 5 mhh. ZlaHHbie, nojiyqeHHHe,B 1 h 2 ynpaacHeHHHx, 
CBOJHTCfl B Ta 6 jIHU,y 1 . 

; .JHanoMHHM, hto oTHocHTe.ibHafl oum6Ka onpeaeJiaeTCH- no 
cpopMyae 


. 3, 

Cp aBH KB a h 3HaHeHHH N np , noJiyqeHHbi-e ajih ra3onpoxoHHoro 
H TOpuOBOrO CHeTHHKOB, OnpeaejIHIOT OTHOUieHHe 3<jMj>eKTHBHOCTeft 
cqeTa cJiyqaeB acecTKoro (P 32 ) h Maricoro (S 35 ) 6eTa-»3Jiy- 
qeHHft: 


,=& .100%= 
Nnp 


N . N* 


• 100 % 



r> ^npt COT 

SA *: -vr 

i>np, t 


Pe3yjibTaTbi ik>3bojihiot cyaHTb o aocTOHHCTBax npoTOHHoro 
CHeTHHKa c OTKpbiTUM okhom b OTHOixieHHH perHCTpauHH Geia- 
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H3JiyqeHHH pa3JiHqH0H SHeprHH. J\jin Mancoro 6eTa-H3JiyqeHHH 

npHMeHeHne c^eTHHKa COT-30-EOJI AaeT bo3mojkhoctb hobw- 

CHTb H y BCTB HT e JI bH OCT b MeXOAa Ha IjMblft nOpHAO'K Be/IH^HHbl. 

JIHTEPATyPA 

1. «CnpaBOqHHK no AOSHMeTpHHeCKHM, pa^H0MeTpH4eCKHM H 3JISKTp0HH0“ 
(J)H3HqeCKHM npnCopaM, CHeTHHKaM, CUHHTH JIJIHTOp HM H $OTOyMH05KHTe^flM», 
ctp. 178. ATOMH3AaT, MocKBa, 1959. 

2. OiemHK «COT-30-5OJI». OnncaHHe h hhctpykuhh (cocTaBJieno C. n. 
UeJinmeBbiM h A. O. OypMaHOM). 3KcnepHMeHTa;ii>H0-MexaHHqecKaH Macrep- 
cnaa TCXA, MocKBa, 1957. 
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PABOTA .Ns 13 

H3MEPEHHA ABCOJUOTHOH AKTHBHOCTH 
HCTOHHHKOB EETA-H3JiyHEHH*i 

OTHOCHTeJlbHWe H 3 MepeHHfl CO CMeTMHKaMH 

PaHee mh yKa3biBa.jiH (cm. npaKTHKyM no paAHOMerpHH, 
qacib I, pa 60 Ta Ns 6 ), HTO H 3 MepeHHH aKTHBHOCTH pa^HOaKTHB- 
Hbix npenapaTOB MoryT ' 6 birb o t h o c h t e a b h bi m h h a 6 c o- 

A K) T H bl M H. 

B SoJIbLUHHCTBe HCCJieA'OBaHHH C MeneHbIMlH aTOMaMH HeoSxo- 
Ahmo, boo 5 me roBopn, 3 HaTb tchho TOjibKo ot h o c h t e ji b h bi e ax- 
thbhocth H 3 ynaeMbix npenapaTOB. HanoMHHM, hto OTHocHTenb- 
Hbie HSMepeHHH 3 aKjnonaiOTCH b cpaBHeHHH m^kay co6oh aKTHB- 
Hocrefi (cKopocTeft cneia) cepnH npenapaTOB oahoto ;h toto >xe 
H30Tona hah b cpaBHeHHH aKTHBHocTeH H3MepneMoro npenapaia 
h cTaHAapmoro npenapaTa Toro >Ke caMoro H30Tona. 

Heo6xOAHMbIMH yCJIOBHHMH AAH npHBHAbHOTO npOBeA^HHH 
OTHOCHTejibHbix H3MepeHHH 6eTa-axTHBHOCTH hoc a e Ay c m bi x npe- 
napaTOB hbahiotch eAeAyiomHe: 

a) oAHHaKOBan cjropMa h pa3Mepbi npenapaTOB (hx njiou\ajih y 
Tonmnna) ; 

>6) oAHHaKOBoe pacnoAOKenne npenapaTOB OTHocHTeAbHo 

cneTHHKa; 

b) paBHOMepHoe pacnpeAeAenne paAHO'axTHBHoro BemecTBa 
no BceMy o^BeMy npenapaTOB; 

r) BbicyniHBaHHe npenapaTOB a o Hcne 3 HOBeHHn npn3HaxoB 
BAarn hah ao nocTOHHHoro Beca; 

a) HcnoAb30BaHHe noAAoncex H3 oahoto MaxepHaAa h paBHon 
TOAmnHbi; 

e) BbinoAHeHne ncex HBMepeHHft onbiTa Ha oahoh h toh >kc 
3Kcnep;HMeHTanbHoH ycTaHOBxe, -c oahhm h TeM >xe cneinnKOM 
h oahoh h toh >xe noACTaBKOH aah npenapaTOB; 

7K) CHCTeMaTHHeCKHH KOHTpOAb B0Cnp0H3B0AHM0CTH nOXa3a- 

hhh npnSopa; 

6 Si 
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3 ) npoBeASHHe H3MepeHHfi 3kthbhocth o6pa3uoB no bo3Mohc- 

HOCTH C OJHH3KO30H CT3THCTHHeCKOH TOMHOCTbK). 

npH OTHocHre^bHbix H3MepeHHHx pexoMeHflyeTca noMematb 
o6pa3pbi no bo3mo*hocth .najibine ot cqeTHHxa, Tax xax oibh6* 
xh, oSycjioBneHHwe HexoTopu.M paanuHneM bo ®3aHMHOM pacno- 
Jio*eHHH npenapaTOB h cnerHHxa pe3xo B03pacraK>T no Mepe 
npHfijiHJKGHHH npenapaxa x cqexqHxy. JX jih TopuoBoro cqeTHHxa 
T-25-B<PJI paccTosHne Me*ay npenapaxoM h oxouikom cnernHxa 
flo^HCHo oocTaBJiHTb we MeHee 2 cm. 

fljin ycTpaHeHHH ohih(5kh, Bbi3BaHHoft caMoocjiafineHHeM 6e- 
Ta-H3jiyneHHH cjioeM npenapaTa, crapaioTCH cpa®HHBaTb jih5o 
oneHb TOHXHe npenapaTfai (/<0,2dv,), jih6o CecxoHenHo-TOJicThie 
npenapaTbi (C>R M ), Tax xax H3roxoBJieHHe npenapaTOB cTporo 
onHHaxoBofl TonmHHbi— BecbMa Tpy^oeMKan onepauHH. B xane- 
CTBe noAJioHcex Hcnojib3yiOT ofiwqHo cjioh BemecTBa, cootbctct- 
ByiomHe HacHmeHHK) o6paxHoro paccenwHa 6eTa-H3JiyqeHHH. 

riepea H3MepeHHHMn nojie3Ho opHeHTHpoBonHO onpe/ienHTb 
cxopocTH cneTa npenapaTa c (Jjohom h <J)OHa ;h Ha ocHoae nony- 
neHHbix naHHbix paccHHTaTb BpeMH R3MepeHHH, TpedyeMoe ana 
aocTHJxeHHH wejiaeMon CTaTHCTHnecxoft tomhocth pe 3 yjibTaia. 

Ecjih acfxJiexTHBHOCTb cneTa <p H3MeHH€TCH b pe3yjibTaie aa* 
MeHbi caeTHHxa, aamHTHoro aoMHxa x jipyrmx npHcnocofijieHHft, 
to cjieAyer pe3yjibTaTbi H3MepeHHft, nojiyqeHHue b crapwx ycjio- 
bhhx, nepecnirraTb no OTHOiueHHX) x STanoHy, H3MepeHHOMy flo- 
no.iHHTe.nbHo b hobhx ycjioBHax. STajiOH jkwijxoh coaep>xaTb tot 
ace H3oron (hjih 6jib3xhh ho cnexTpaJibHOMy cociaBy H 3 Jiyse- 
hhh), xoTOpufi Hcno’ab3yeTca b onbiTe. CHcreMaTHHecxHe H 3 Mepe- 
HHH CXOPOCTH CHeTa 3TaJI0Ha ( BOCnpOHB'BOAH MOCTb ) H03B0JIHJ0T 
Taxsce ycTaHOBHTb <{>axT yxyjineHHH xapaxxepncTHXH cqeTHHxa 
hjih HenpaBHnbHofi padoTbi ycTaHOBKH. 

Ecjih HMeeTca cTaHaapTHbift H3aynaTenb, conepmamHfl tot 
)xe naoTon, mto h HccneAyeMbie o6pa3uu, to npn oTHocHTejibHbix 
H3MepeHHax mo>kho He BHocHTb nonpaBox na pacnaa paflHoaxTHB- 
Hux oSpaanoB bo BpeMeHH. B stom cJiynae ynoMHHyTbifl H eron - 
hhx HrpaeT pcwib «CBHfleiejiB», Tax xax oh TepaeT axTHBHocTb 
b Taxon >xe cTeneHH, xax h H3MepneMbie npenapaTbi. CpaBHHBaa 
Menc^y co&ofi nojiynettHbie b xajxnhiH momcht BpeMeHH JUia pa3- 

Hbix npenapaTOB othouichhh ^ — .HaxoflHT oTHocHTenbHoe 

aepxcaHHe pajHoaxTHBHOcTH a o6paauax. 

Pe3yHbTaTN OTHOCHTeJIbHbIX H3MepeHHfi aXTHBHOCTH Bbipaaca* 
10 TCH b HMnyjibcax b MHHyTy. 3Ta BCJiHMHHa — cxopocTb cneTa N, 
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KaK HaM H 3 BeCTH 0 , CBH33Ha C noJIHblM MHCJIOM 43CTHU N HCT , HC- 
nycKaeMbix npenapaTOM b e^HHHuy BpeMeHH, cooTHoiueHiieM: 

N=qpN hct ( ^ ) 


H3yweHHe 4>aKTOpOB, COCTaBJIHIOmHX __ a^eKTHBHOCTb 
c q eT a (p, npeacTaBJineT co6oh 'Ba^KHeHUiyio 3aAany paano- 
MCTpHH. HanoMHHM (cm. paSoxy Ne 6) sth (JjaKTopbi, BJinniomHe 
Ha pe 3 yJibTaTbi H3MepeHHH 6eTa-aKTHBHOCTH cHeTTOKOM nacTHu. 

q)=q)(Ki, K 2 , K 3 , Kb Ke, K 7 , Ks, Ke, K 10 ) (2) 


Ki — nonpaBKa Ha MepTBoe BpeMH, 

K2 —nonpaBKa Ha § oh, 

K 3 — nonpaBKa Ha H3MeHeHne BQcnpoH3B0AHM0CTH noKa3a 


HHH STaJIOHa, 

K 4 — nonpaBKa Ha 3(jx})eKTHBH0CTb cneTHHKa, 

K 5 — nonpaBKa Ha reoMeTpHnecKHH (j)aKTOp, 

Ke —nonpaBKa na norjiomeHHe h pacceHHne 6 eTa-H 3 JiyneHHH 
b B 03 £yxe n creHKe cneTHHKa, 

K7 — nonpaBKa Ha caMOocnaQjieHHe 6eTa'H3JiyneHHH b oo* 
pa3ue, 

Kg —nonpaBKa Ha oSpaTHoe pacceHHHe ot hoaaokkh 00* 
pa 3 ua, 

K9 — nonpaBKa na cxeMy pacnaAa H30Tona, 

K10 — CTatncTHnecKHe h Apyrne ouih 6 kh H 3 MepeHH&. 

Bee 3th (J)aKTOpbi ( 3 a HCKJiioneHHeM K9) » a TaKH^e cnocofibi 
BBeAeHHH nonpaBOK, 6 biJin paccMoxpeHbi HaMn b cooTBeiCTB^io* 


mnx paSotax. 

n P H oTHOCHTejibHbix H 3 MepeHHHx bboahtch AHUib nonpa-BKH 
Ha MepTBoe BpeMH cneTHHKa (hjih paspeinaioinee BpeMH ^ycra- 
hobkh), <£°h h H 3MeHeHne B 0 'cnp 0 H 3 B 0 AH : MocTH noKa 3 HHHH npn 
H 3 MepeHHH STanoHa. 

HsMepeHHaH cKopoCTb cneTa HcnpaBJineTCH cHanaJia Ha Mepr- 
Boe BpeMH, 3 aieM H 3 pe 3 yjibTaTa BbiHHTaeTCH (j)on h, naKOHeu, b 
cjiynae HaAo6nocTiH npoH3BOAHTCH yMHonceHHe Ha K03(jp(J) hahcht 
HOCnpOH 3 BOAHMOCTH. 

rionpaBKofl. na MepTBoe BpeMH Ki (cm. pa6oiy Ns 5), oobiHHo 

npeHeOperaioT, eem CKopoCTb cneTa MeHbnie 2000—3000 until muh. 
rionpaBKy Ha cjpoH mojkho He ynHTbiBaTb AHiiib b ^hckjhohh- 

TejibHbix cnynanx, KorAa 4 )0H nactoAbKO Man, hto -^-<0,056 


(cm. paSoTy Ke 7). 
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HaKOHeu, npn otHocHTejibHbix H3MepeHHHx o6H3aTenbHo bu 
‘ iHCJieHHe ct a t hcth M ecKOH oiuhSkh Ka*Aoro pe3y^biara. 

OcTa^bHbie (j)aKTopbi (K4, Ks, K 6 , K7, Ks) mo* ho He ymnu- 

BaTb TOAbKO npH yCJIOBHH CTpOrorO nOCTOHHCTBa HX fleflCTBHH B 
TeneHHe Bcero onHTa. H3MeHeHHe xoth 6bi oahoto H3 ycAOBH# 
cTaHAapTH3auHH OHUTa Tpe6yeT, b 006 me roBopn, yneTa Bcex 
nonpaiBOK. 

EcJIH CHeTHHK B CHAy Tex HAH HHbIX npHHHH MeHHCT CBOK) 3(J)- 
(jjeKTHBHOCTb (H3MeHHeTCH XapaKTepHCTHKa, paCTeT HHCAO AO*- 
Hblx HMnyjIbCOB H T. A.), TO 1 TpeSyCTCH BBeCTH 1 COOTBCTCTByiOmyiO 
nonpaBKy (K4). OGbimho noAaraiOT, hto co6cTBeHHaa 3(|){J)eKTHB- 
HOCTb cqeTHHKOB aah 6era-qacTHu paena 100%' (e p =l). H3Me- 
HeHHe 3tf)(J)eKTHBH0CTH CMeTHHKa b Ty hah Apyryio cropoHy He- 
nOCpeACTBeHHO T-pynHO OlteHHTb, HO OHO a B TOM a THH e C KH yHHTbl- 
BaeTCH npn CHCTeMaTHqecKHx H3MepeHHHx 3T3AOHa, h cooTBeT- 
CTByiOmaH nOnpaBKa BX0AHT B K034>4>HUHeHT BOCnpOH3BOAHMOCTH. 
npH OTHOCHTe.lbHblX H3MepeHHHX aKTHBHOCTH y-HCTOBHUKOB HO- 
npaBKa Ha H3MeHeHH'e 3(J)(peKTHBHocTH y-cqeTHHKa nrpaeT cyme-' 
CTBeHHyio pojib (cm. pafioTy JSTe 4) . 

npn HapyuieHHH bo BpeMH onuTa craHAapTHbix reoMCTpawe- 
ckhx yc/ioBHH (paccTOHHHe, Te^ecHbift yroji) see pe3yjibTaTbi H3- 
MepeHHH CAeayeT npHBecTH k oAHOMy h TOMy *e 3HaqeHHio reo- 
MeTpHHecKoro (JjaKTopa t] (Ks), kbr 3to noxa3aHo b paSoTe JSfs 6. 

S>Ta *e npHMHHa, a Tax*e cMeHa cqerHHKa xpeCyiOT BBeASHHH 
nonpaBKH (Ke) Ha norjiomeHHe h pacceHHHe 6eTa-qacTHu no nyTii 
b qyBCTBHTejibHbiH og-beM cqeTHHKa (cm. paSoTy N? 9). , 

IlonpaBKa Ha caMoocAafiAenne (K7) bboahtch, ccah cpaB- 
HHBaiOTCH hctohhhkh pa3AHqH0H TOAmHHbi (b mt/cm*) , a nonpas- 
Ka Ha o5paTHoe pacceHHHe (Ks) — ccah npenapaxbi noMemaioTca 
Ha pasHbtx noAAO*Kax (cm. pa&oxy N° 11). 

IlocKOAbKy oTHOCHTeAbHbie H3MepeHHH npeAnoAaraiOT cpiB- 
H6HHe aKTHBHOCTH HCTOHHHKOB, COAep*am,HX OAHH H TOT *e 
H30Ton, noripaBKa Ha pa3AHHHe b cxeMax pacnaAa aroMHbix Hflep 
(K9) 3Aecb He paccMaTpHBaeTCH. 

EcAH *e CpaiBHHBaK)TCH aKTHBHOCTH HCTOHHHKOB, COAep*amHX 
pa3Hbie H30Tonbi, to Aa*e npn iioahoh To*AecTBeH hocth ycAO- 
BHH H3MepeHHH Heo6xOAHMO. BBOAHTb nOCTpaBKH Ke, K7, Ks H (B 
CAynae pa3Hbix cxcm pacnaAa) K9. 

HeCMOTpn Ha O&HAHe paCCMOTpeHHblX 4>aKTOpOB, OTHOCHTeAb- 
Hue H3MepeHHH npOBOAHTCH Cp a BHHTeA bHO npOCTO, nOCKOAbKy 
CT3HAa PTH33UHH yCAOBHfl OnbITa AeTKO OCymeCTBHMa, H HOSTOMy 

p e 3 y a b t a t bi h 3 m e p e h h h c k o p oc t h cieTa N o6biq- 
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ho TpegyeTCH h c n p a b h t b t o a b k o na MepTBoe 
b p e m h h (j)OH, a t a k >k e b bi q h c a h t b ouihCkh. 

EcJIH npH OT'HOC H T eJI b H blX H3MepeHHHX STajlOHOM CpaBHeHHH 
HBjiHeTCH npenapar c h3B6cthoh a&coAioTHOH aKTHBHOCTbK) — 
CTaH^apT, to ot pe3yjibTaTOB oraejibHbix H3MepeHHH jierKo ne- 
peHTO k aScoAiOTHOH aKTHBHOCTH iiecAeAyeMbix o6pa3uoB. JXjw 
3toh uejiH npoBOAHTCfl rpaAynpoBKa cneTHoft annapiypbi no 
CTaH^apTaM, npHroTOBAHeMbiM aah Ka>KAoro H3ynaeMoro h3oto- 
na. CyTb rpaAynpoBKH coctoht b Haxo>KAeHHH K03(j>4)HAHeHTa ne- 
pexoAa or H3MepeHHoro Ha yciaHOBKe nncjia HMnyjibcoB CTan- 
AapTHoro HBJiynaTejin k nojiHOMy nncjiy nacrau, ncnycKaeMbix 
CTaHAapTOM, t. e. b naxo>KAeHHH 3cj>(J)eKTHBHO'CTH cneTa cp, 

A6cOJIIOTHb!e H3MepeHHfl 6eTa-aKTHBHOCTH 

HeoGxoAHMocTb a6cojnoTH«x H3MepeHHfl. MeTOAbi onpeAeAe- 
HHH aKTHBHOCTH, OCHOBaHHbie H3 HOA'CHCTe nOJIHOro HHCJia pac- 
naAHIOLHHXCH HAOp, HOCHT Ha3BaHHe a 6'CO JI K) T H bl X MeTOAOB. A6co- 
.’uoTHaH aKTHBHOCTb npenapaTOB Bbipa^xaeTCH, kslk H3BecTHO, b 
CAHHHU aX paAHOaKTHBHOCTH — KtOpU, MUAAUKfOpU , MUKpOKfOpU . 

B 6 HOJiorHnecKH x HccJieAOBaHHHx c npaMeHenneM paAHoaKTHB- 
Hblx H30TOBOB HepeAKO B03HHK3eT HeofixOAHMOCTb OTipeAeJIHTb 
a 5 COAIOTHyK) aKTHBHOCTb KaK HCXOAHblX paAHOaKTHBHblX Be- 
luecTB, HcnojibayeMbix b a kc n e p h m e h t e f Tax h nojiynaeMoro b onbi- 
Te 6nojiorHHecKoro MaTepnajia. Ecjih TpeSyercH npnroTOBHTb 
p a a ho a k th b h bi h pacTBOp c 3aAaHHoft yAejibHoft a kt mb h oct bio , to 
b 3 tom cjiynae >KejiaTejibHo (He3aBH ; cHM:o ot nacnopTa) H3Me- 
p HTb aScoJiiOTHyio aKTHBHOCTb hcxoahoto pacTBopa h npoH3Be- 
cth HyxtHoe pa3BeAeHHe. 

3.HaH«e nojiHoro nnc/ia HcnycKaeMbix hctohhhkom HOHH3HpyiO' 
luhx h a cth n, oneHb bb>kho aah ueJiefi paAHoGHOAorHii, H3ynaio- 
ipefl A^HCTBHe HAepHbix H3«ayneHHH Ha 6HOJiorHnecKHe o^BeKThi. 
OueHKa AeficTBHH paAnaunn npn bbcachhh paAnoaKTHBHbix ©e- 
mecTB BHyTpb opra«H3Ma nejioBeKa, hchbothoto hjih pacTGHHH, 
Bonpocbi norJiomeHHH 3HeprHH H3AyneHHH b ofijiynaeMbix 
Tax, npofijieMbi AosHMeTpHH, HMeiomHe. aKTyajibHoe 3 HaneHHe b 
coBpeMeHHOH Shoaothh, MeAHUHHe h xhmhh, npeAycMaTpHBaioT 
B KOHeHHOM CHeTe 3HHHHe a6cOAK>THOH aKTHBHOCTH TIpHMeHHe- 
MblX H30TOOOB. 

CBHSaHHOe C aficOJIIOTflofi aKTHBHOCTbK) HHCJIO paAHOaKTHB- 
hhx HAep b ofipaaue motkct ca yx<HTb h h a hk a t o p o m HeftTpoHHoro 
noTOKa, b KOTOpoM 6bijr o6AyneH o6pa3eu. 

TaKHM o6pa30M, b peAOM pnAe 3aA^n kcc a e ao b a TeA b ne mo- 
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>i<ei y/ioBJieTBopHTbCfl oTHOCHTeJibHUMH pe3yAbTaTaMH — OH aOJI- 
>KeH aaTb oTBeT Ha aonpoc 06 a&coAiOTHOM coAepjKaHHH paflHO- 
3KTHBHOCTH B M3yHaCMblX 06'beKTaX. 

MeTOAU aficOJIlOTHblX HSMepeHHfl. A6C0AK)THbie H3MepCHHH 
aKTHBHOCTH HCTOHHHKOB P* H Y-H3JiyweHHft MOTyT OCyiHCCTBAHTbCH 

MeroflaMH, ocHOBaHHbiMH Ha cneTe OTAeAbHux nacTHU (hah KBaa- 
TOB) H Ha H3MepeHHH HHTeHCHBHOCTH H3AyHeHH0. K nocACAHHM 
othochtch: onpea&neHHe a6coAK>THofi axTHBHocra nyTew H3Me- 
peHHH HOHH3auHH, co3ziaBaeMoft 6eTa-HacrHuaMH, BbuieTaioiiiHMH 
H3 BHyTpeHHeft CTeHKH HOHH3aHHOHHOft KaMepbl (MeTOa KaMepbl 
Tpea c paAHoaKTHBHbiMH cTeHKaMH) [ 2 ]; onpeACACHHe 3kthbho- 
cth nyieM H3MepeHH« ao3h 5eTa-H3ayHeHHH Ha norpaHHHHoii no- 
BepXHOCTH BOAHOTO paCTBOpa [ 2 ]; H3MepeHHH C nOMOIUbK) KaJIO- 
pHMeipa I 2 ]; HBMepennH no Tony c noMombio TiponopuHOna.TbHO-- 
ro cneTHHKa h zip. 3th MeTOAH Tpe6yiOT 3HaHHH cpeAHeft sHeprHH 
6eTa-H3ZiyneHHH (hjih KBaHTOB) HOCJieayeMoro npenapaTa h ycry- 
naioT b tohhocth mctoasm, ocHOBaHHbiM Ha cneie oTAeAbHux aa- 

CTHU,. 

MeTOAH, Hcnozib3yiomHe pentcrpauHio oTAezibHHX nacnm, 
6ojiee pacnpocTpaHeHH h ofijiajaiOT SoAbinoH yHHBepcaAbHocrbio. 
K hhm othochtch: mctoa p-Y coBnaaeHHft [ 4 ], mctoa cfcoTorpaiJm- 
aecKHX SMyAbCHfl, Me TO A TO p AO Boro caeTHHKa C (pHKCHpOBaHHOft 
reoMeTpHeft f 1 ’ 8 ], mctoa 4jt-caeTHHKa [ 8 ’ 4 ’ 5 ] h zip. 

PacoMorpHM oco6o ABa HaH'SoJiee pacnpocxpaHeHHbix b co- 
BpeMeHHOH paAHOMeTpHH MeTOAa — mctoa ropuoBoro c^eT^BKa c; 

(J)HKCHpOBa'HHMM TejieCHWM yTJIOM H MCTOA 4jt — CHCTHHKa. 3 tH- 
mh MeTOAaMH BunoAHHercH 3aAaHHe aacTOHmefl pafioibi no onpe- 
acachhio aficoAiOTHofl aKTHBHOCTH 6eTa _ npenapaTa, npHroroB- 
AeHHoro H3 HOCJieAyeMoro paAHoaKTHBHoro pacTBopa. 

MeTOA TopuoBoro cneTHHKa c iJiHKCHpoBaHHoft reoMCTpHefi. 
B npaKTHKe 6HOAorHaecKHX AaCopaTopHft a6coAK>THyio 3 kthb- 
HOCTb 6era-H3AyHaTejieft b / SoAbuiHHCTBe cAynaeB onpeAeAHiOT 
npn noMouiH TopuoBoro cneTHHKa. 3 tot mctoa npoCT flo HAee h 
npn coSaioaghhh hcoCxoahmux ycndBHft AaeT AOcraTOMHo TOAHbie 
pe3yAbTaTbi. B mctoac H i cnoAb3yeTCH oSwAHan cncTHaH annapa- 

Typa, HMeiOIHHHCH B KajKAOft H30TOnHofl JiaCopatOpHH, HTO A*' 
AaeT ero AOCTynHUM uinpoKOMy Kpyry HCCAeAOBaTeA.eft.' ■ - *-t 

AfiCOAIOTHaH aKTHBHOCTb (HOAHOe HHCAO pacnaAOB B eamiH- 
ny BpeMCHH) H3MepHeTCH B yCAOBHHX «4)HKCHpOBaHHO0"r"e6;Ml^- 
pnH». XI,ah 3 Toro p aAHoaKTHBHbifi oGpaaeu noMemawf Ha Helcp- 
TOpOM paCCTOHHHH (>20 MM) OT OK Ha CHCTHHKa Ha npOAO^»eHI*H 
ero och. 06pa3eu aah H3MepeHHH npHroroBAHcrcH b BhAS 
fioAbinoro «nHTHa» (AHaMcrpoM 2 — 3 mm), HMeiomefo M a Ay 10 
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TOJUU'HHy (<50 MKr/CM 2 ). rio^JIO>KKOH CJiyJKHT TOHKan n.lCHKa 
H3 MaTepHajia c MaJIbIM aTOMHbIM HOMepOM. UpM 3THX yCJI'O'BHHX 

H3JiyqeHHe, HonycKaeMoe o6pa3uoM (3Aecb HAeT penb o 6eia- 
H3JiyueHHH) HsoTponHo pacnpeAejieHo no HanpaBJieHHHM. 

FIoa okhom cnemHKa Ha CTporo kJxhkch poBa whom paccTOHHHH 
ot o>6pa3ua noMemaiOT tohho KajiHfipOBaHHyio AwaiiparMy, tojt 
m«Ha KOTopofi npeBbimaeT BHanewHe MaKCHMajibHoro npofiera 
6eTa-H3JiyHeHHH HccJieAyeMoro 
H3OT0na. 'CxeMaranecKoe pacno- 
jionceHHe H-CTOHHHKa h cneTWHKa 
b 3T0M weTOAe a'HajiornqHo npw- 
BeAeH'HOMy Ha ipnc. 25 (cm. qacTb 
1, pa6oia N° 6). OqeBHAWo, hto 
b TaKOM CJiyqae BHyrpb chcthh- 
na Moryi npoHHKHyib tojibko tc 
nacTHUbi, KOTopbie npoftAyr qe- 
pea OTBepcTHe b Ana^parMe. 

HanoMHHM, mo b pa6oie 
N<? 6 Mbi y>Ke npoBOAHJin rpyfioe 
onpeAejieHHe aScojiiOTHOH a-KTHB- 
HocTH npenapaTa P 32 sthm Me- 
toaom, yqHTbiBaH TOJibKo reoMe- 

rpHHeCKHH (j)aKTOp Tj H HCHOP’H- 
pyn Apyrwe (J)aKTOpbi, c kotoph- 
mh Mbi Tenepb shhkomh. 

OpH TOHHblX HBMepeHHBX a 6~ 
cojiiothoh 6eTa-aKTHBHocrH npe- 
napaTOB «eo6xoAHMo, BOoSme 
roBopn, ymHTMBaTb ace 't^aKrapbi 
(2), paccMOTjpeHHbie waMH b 
npeAbiAynxnx pafiorax. Hckoto- 
Pbie *H3 HHX HAJnoCTpHpyiOTCH 
pnc. 44. Ha pHcyHKe He noKaaa- 
na AHa(J)parMa, BbipeaaiomaH 
4)HKCHpOBaHHbiH TejiecHbiH yroji; npenapai h noAAoacKa k HeMy 
H3o6paHceHbi tojicthmh Am yAoSciBa HAJuocrpauHH. 0Tpe3KH, 
BHxoAHiuHe H3 npenapara h OKaHHHBaiomHecH crpejiKaMH, H 3 o- 
6jpa3KaK)T (o^eHb ycJioBwo) «cyAb6y» fieia-qacrHU, BhifipomeH- 
HHX paAHOaKTHBHtlMH aTOMaMH. 

P a a h oa kth bh h h npenapai H3Ayqaei 6eia-MacTHUbi no BceM 
Hanpa-BAeHHHM b irpocTpawcTBo — 1 h 2. HeKOTopan aojth scex 
5eia-qacT , Hu 3aKJiioqeHa b npeAeJiax a^tJjeKTHBHoro leAecworo 
yr^a, BHpe?aeMoro cqeinnKOM (a TonHee — Anacj)parMon) . H3 
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hhx HapflAy c qacTHuaMH, HenocpeACTBeHHO npoxoAfliUHMH b ctot- 
mhk — 1 , BcerAa HMeioTcn TiacTHUH, Koxopbie HcnuTHBaiOT norjio- 
meHHe b caMOM npenapaie — 8, oKHe CTOTHHKa — 3 h cjioe bo3~ 
jx yxa uemjxy npenapaTOM h chgthhkom — 4. HeKOTopwe 6eta- 
MacTHUbi b pe3yjibiaTe MHoroKpaTHoro pacceaHHH ® BOSAyXe yxo- 
aht H3 AaHHOTo Te;iecHoro yrjia— 5; ApyrHe — Hao6opOT, nona^aiOT 
b cMeT^HK, 6y#y i m nepBOHanajibHo ‘HcnymeHHHMH b hhhx Ha- 
npaBJieHHHX — 6. K nocjieAHHM TaKHce othochtch tocthuh, npe- 
TepneBaiomHe o6paTHoe pacceHHHe ot iioajiohckh, — 7. Ecjih 
TOJIIUHHa nOAJIOHCKH tfOJIbllie TOJIIU'HHH HacbimeHHH, TO <>6paT- 
Hoe pacceHHHe nepeciaeT HapacTaTb BCJieACTB i ne norjioiixeHHH 
6eTa-MacTHii; b MaTepnajie hoajiohckh — 9. H HaKOHeu, toct-huh, 
npoHH3biBaiomHe ctothhk He3aBHCHMo ot H3JiyTOHHH npenapaTa, 
C03Aai0T (J)OH CTOTHHKa — 10. 

AficoJiiOTHbie H 3 MepeHHH Tpe6yiOT onpe^eJieHHH nonpaBOK c 
6o«nbiiiOH TO^HocTbio. Otobhaho, hto tom MeHbiile cbmh 'nonpaB- 
kh, TeM MeHbiue oihh6kh npH onpe^ejieHHH sthx nonpaBOHHbix . 
K 03 (J)(J)HUHeHT 0 B BJIH5HOT Ha o6myiO TOHHOCTb HSMepeHHfl. FI03T0- 
My, npHMeHHH cneuHajibHbie npHeMH, cTpeMHrca eosAaTb Taxwe 
yCJIOBHH, npH KOTOphlX OTAeJIbHblMH nonpaBKaMH M05KHO' npe- 
He6penb. 

Pe 3 K)MHpyeM Bonpoc o nonpaBKax npH onpeAeJieHHH a6co- 

JIIOTHOH aKTHBHOCTH 6eTa“H3JiyMaK)mHX tH30TOITOB MeTOAlOM rop- 
UOBOrO CTOTHHKa. 

1. MepTBoe b p e m a c m e t ^ h :k a (pa 3 pemaiomee Bpe- 
mh ctothoh ycTaHOBKH). rionpaBKa Ha MepTBoe BpeMH bhochtch 
b BeJiHHHHy perHCTpHpyeMoft CKopocTH cneTa N npexcAe Bcex 
ocTajibHbix nonpaBOK. rionpaBKa Ha MepTBoe BpeMH onpeAeJineT- 
cn, Kax H3BecTHO, no (fcopMyjie: 


a HcnpaBJieHHaH CKopoctb cvera, cooTBeTCTBeHHO: 

* nk,= ,| Nt ■ - ; 

BejiHHHHa MepTBoro pp^MeHH t 6Ji'H3Ka k 3.10 -4 ceK. s *5-.10" 6 MHH. 
rionpaBKa Kx He npeBuuiaeT 1 °/<r, ecJiH CKopoCTb cneta N < 
2000 UMn/MUH. 

2 . Ooh c n e t h h k a. Ooh Bcer^a BbinHTaeTcn nocjie BBe- 
n,eHHH nonpaBKH Ha MepTBoe BpeMH. 

J=N np =No-N (j) (5) 
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Ecjih o6iuhh (j)OH BKJimaeT b ce6a c})oh ot Y-H3AyHeHH?i 
npenapaia, hgoOxoahmo cHHTb KpnByio norAomeHna 6eTa-na- 
cthix; Tor^a ocTaTOMHaa nocjie norAoiuenHH OeTa-Hacrau, aKTHB- 
nocTb 6yaeT npHHaa-aejKaTb Y-KOMnoHenie. 

JXnn yMeHbiueHHa (J)OHa h ero Bapnaunft CAeAyeT caemHK 
noMemaTb b cBHHUOByio 3auxHTy c toaiuhhoh CTeHOK~5 mm. 

3. B o c n poH 3 b oa h m Oct b n 'o k a 3 a h h ft npnfiopa. 
JXjih a6cojiK>THbix H3MepeHH& cjieayeT O'SecnenHTb 100°/o-io boc- 
npoHBOflHMOCTb noKa3aHHft, hto npeArloAaraeT CTaOHAbHyio pa6o- 
ry CHeTHHKa h yciaHOBKH h nocTOHHCTBO pacnojioHieHHfl Bcex Aeia- 
jiefi. Pa3yMeeTca, aaa noAyneHHn AocTOBepHbix pe3yAbTaTOB «y>K- 
ho noJib30BaTbCH TopuoBbiM cHeTHHKOM xopomero KanecTBa, 
HMeiomHM fljiHHH'oe njiaTo (>250 boabt ) c Hyjie-BUM hbkaohom. 

4. 3 4) (f> eKTH B H OCTb 6 ^ CHeTHHKa K 6 G T 3-A y >1 3M. 
CqeTMHK aoajkch p e r h ct p h p ob a t b &ce SeTa-nacTHUbi, nonapaio- 
mne b ero HyBiCTBHTejibHbift oSieM, h He AOAJKen AasaTb aojkhhx 
HM nyjibCOB, He CBH33HHHX c nonaxaHneM b Hero 'lacTi-iu, (£3 =1)- 
IlepBOMy ycJio>BHio (100%-Haa perHCTpau,Ha) yAOBxeTBopnioT 
noHTu ace caMoracHmueeH cqemWKH reftrepa-MionAepa. .Una- 
(JjparMHpoBaHHe nynKa OeTa-vacTHii, Ojiarojapa KOTopoMy bcg 
vacTHUbi npoxoAHT b rxySHHy n y bct b h t ex b H 0 ro oS-beMa caeTHH- 
na, AonojiHHTejibHo cHH>KaeT BepoaiHOCTb npocHera. BropoMy 
yCJIOBHK) (OTCyTCTBHe XO/KH bIX HMnyjIbCOB) yAOBJieTBOpHlOT 
TOJibKo Te caemHKH, y KOTopbix njiaTo xa pa ktophcthkh npn ao- 
CTaTOHHOH npOTH^KCHHOCTH HpaKTHHeCKH He HMeeT HaKXOHa. B 
3tom CAynae KoxeSaHHn sc^eKTHBHOCTH CHeTAHKa oSbinHO Ae*aT 
b npeAeAax oSiuhx annapaiypHbix oui.h6ok h mojkho noxo/KHTb 
£|5 = 1 • 

5. T e 0 m eTp h h e c k h ft ^anrop r|. reoMeTpHMecKHU 
<J)aKTop AJIH cxynaH TopuoBoro eneTHHKa onpeAexneTCH no $op- 



rAe r — paAHyc OTBepcTHfl, a h — paccToaHHe ot npenapaia ao 
BepxHero Kpaa AHatjjparMbi (cm. pa60Ty N° 6). 

B cxynae TonenHoro HCTOHHHKa, HaxoAHinerocH Ha paccToa- 
HHH 2—3 cm ot cneTAHKa, norpeuiHOCTb b ©npeAexeHHH othoch- 
TeAbHoro TeAecHoro yrAa, Bbipe3aeMoro Ana^parMon, mojkho 
CHHTaTb paBHoft 1 — 2%. 

FIonpaBKa na reoMeTpHnecKHH cftaKTop bboahtch nocAe yneia 
ncnpaEOK na MepTBoe BpeMH h 4>oh. 
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6. IlonpaBKa Ha norJiomeHHe h paccesHHe 6e- 
Ta-H3Jiy«ieHHH b ctghkc (oKouiKe) cHeTHHKa h b cnoe Mexcfly npe- 
napaTOM h chcthhkom. B pafioTe JSTe 9 yKa3HBaAOCb Ha TpyAHp- 
cth npn onpeaeAeHHH 3rofi nonpaaKH. IlonpaBKa «a norAome- 
HHe onpeaejiaJiacb HaMH a»6o no (J)opMyjie: 

'' nora — e * (•) 

rae z»< j)* =(Pb • x b 4 " Pct • x ct)»<j»j> i •'ih 6 o rpa^nnecKHM SKcrpanoAH- 
poBaHHeM KpHBoft inorAomeHHH k ayneBoft TOAiiMHe. Oah&ko ae- 
3kc noaeHUHajibabiH xapaKTep nornomeHHH SeTa-naCTHit b TOfl- 
khx caohx BemecTBa [ 8 ] crasiiT noA coMHeHHe cnp a b caa h BOCTb Ta- 
Koro cnocofia BBeAOHHH nonpaBKH. 9 to b nepByio oMepeAb oTho- 
chtch k 6era-H3AyqeHHio MaAoft aneprHH. B Ta<)AHU,e 1 npwBO* 
ahtch 3Ha«i6HHH nonpaBOK Ha norAomeHHe 6eTa-H3AyqeHHH C M , 
S 36 , Ca 45 h T/ 204 , noAyneHHbix aBTopoM npa noMoma mctoahkh, 
onHcaHHoft b yKa3aHHoft pafiore [ 3 ] aah cnyqaa, KorAa reoMeTpH- 
qecKHH (J>aKTop r] = 0,08 (ToqeHHbift hctohhhk pacnoAOXceH Ha 
paccTOHHHH 15 mm ot AHa(J)parMbi AnaMeTpoM 19,45 mm). 

T a 6 ji h u a 1 


IlonpaBKa ua norjioinemie Knorn 6eTa-H3jiyHeHHq (r| 0,08) 


3(J)(J)eKTHBHafl TOJI- 
1UHH3 nOr^OTHTeJIJ!, 
Mr/CM 2 

c 14 

S 35 

i 

Ca 45 

X1204 

0 

1,000 

1,000 

1,000 

1,000 

1 

0,617 

0,645 

0,748 

0,839 

2 I 

0,427 

0,483 

0,613 

0,775 

3 

0,322 

0,373 

| 0,531 

0,743 

4 

0,242 

0,288 

0,459 

0,712 

5 

0,183 

0,223 

0^307 

0,682 

6 

1,137 

0,172 

. ' 0,347 . . 

0,653 

7 

0,103 

0,133 

0,304 

0,626 - 

8 

0,077 

0,103 

0,264 

0,590 


TaCAHHHbie 3 H 3 HeHHH /^norjl CymeCTBeHHO OTAHAafOTCH OT BH- 
HHCAeHHWx no (jJopMyne ( 7 ) . 

B cAyqae xcecTKoro 6eTa - H3AyqeHHH (P 32 , Sr 89 h ap ) nonpaB- 
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na Ha norjiomeHHe b B03ayxe h oKHe TopuoBoro cneTHHKa HeBe- 
jiHKa npn ee onpeAeJieHHH aocTaTOHHo Bocnojib 30 BaTbCH (JiopNiy- 

,ioh (7). K ' 

7. Ca Moocjiag JieHHe 6eTa-H3JiyqeHHfl b o o- 

pa 3 ue. Ko3(JxJ)HUHeHT caMoocjiadjieHHH s=-y- ( CM - pa6° T Y 

JSTe ii) onpeaeJiaercH jih6o no (J)opMyjie 


AJin npenapaTOB tojiih,hhoh d'/ a <^<RM. Jih 6 o sKcnepHMeHTa^b- 
hhm nyieM. npn adcojnoTHbix H3MepeHHHX peKOMeHayeTCH booo- 
me HCKjiKDHaTb nonpaBKy Ha c a m ooc ji a 6 ji en h e nyieM npHroTOBJie 
hhh Hpe3Bbinafi'HO tohkhx npenapaTOB, TOJimnna Koiopbix MeHb- 

uie OumfiKa, bhochm3h npn stom aonymeHHH, cocTaBHT Me- 

Hee 1%. , , 

8. OfipaTHOe pacceHHHe ot n oajiohckh. K03cp'CpH- 

UHeHT oSpaTHoro paccenHHa q = — j— - onpeaejmeTCji SKcnepH- 

M6HT3JIbH0 — CpaBHCHHeM CKOpOCTeft CHeTa HCTOHHHKOB, HaHeceH- 
Hbix ;na oneHb TOHKyio nJieHKy h Ha noAJio>KKy H3 onpeAeJieHHoro 
MaiepHaJia AaHHOH TOJimHHbl. B yCJIOBHHX 3KCnepHMeHTa K03(p(})H- 
UHeHT q MO>KeT npHHHMaib 3 HaneHHH, Sojibuine hjih paBHbie ^ah - 
HHue, q>l. Ecjih K 03 (j)(j)HUHe;HT caMoocjiagjieHHH s 3 aMeTHO otjih- 
qeH ot eAHHHUbi (AOCTaTOHHO TOJicTbift npenapax), to nonpaBKy 
Ha o6paTHoe 0 Tpa>KeHHe q BBOAHTb He cjieAyeT. UpH TonHbix a'6- 

COJIIOTHblX H3MepeHHHX p 0KO M eH Ay eTCH n;p H TO T a B J1H B a Tb OH0Hb 
TOHKHe nOjyiOHCKH (H3 opraHHHeCKOH nJieHKH) , TOJlUXHHa KOTOpblX 

d< 1 00 mkt/cm 2 , h npeHefiperaTb pacceHHHeM 6eTa-H3JiyueHHH b 

HHX. 

9. CxeMa pacna^a -h sot on a. uonpaBKa na cxeMy 
pacnaAa He bboahtch, ecjin 6eTa-H3JiyneHHe AaHHoro H30Tona 
HMeeT npocTon cneKTp (P=l). B o6meM cJiynae npn H3MepeHHH 
aKTHBHOCTH HO CKOpOCTH 6eTa-CMeTa Hy>KHO yHHTbLBaTb, HTO B 
oahom aKTe pacnaAa b cpeAHeM MonceT HcnycKaTbcn jih 6 o MeHb- 
me oahoh 6eia-MacTHUbi (pa3BeTBJieHHaa cxeMa pacnaAa), ah 6 o 
6oAbme oahoh (KOHBepcnoHHbie 3JieKTpoHbi) . HanpHMep, pacnaA 
HApa Ce 141 nponcxoAHT b 30°/o cJiynaeB c HcnycKaHneM 6eia-na- 
CTHUbi (E m =0,56 M3&) , a b 70°/o oiynaeB — c HcnycKaHneM 6eia ; 
nacTHUbi ^ (E m =0,41 Mae) h raMMa-KBaHTa c sHernen 
hv = 0,45 M3 e. r aMMa-nepexoA reHepnpyeT ko h b ep ch oh h bi e 3JieKT- 
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pOHbl e~C K03(j)(j)HUHeHT0M KOHBGpCHH a = 23%. T»KHM 06pa30M, 
BepoaTHOcTH HcnycKaHHH 6eTa-qacTHn 1-ro, 2-ro — nepexoaoB h 
SJieKTpOHOB BHyxpeHHefi KO'HBepCHH Ha.XOpHTCH B COOTHOllieHHH: 

Pi : P 2 : p<r=0,3 : 0,7 :0,16, a 061 u.ee HHcno saeaxpoHOB, npuxo- 
aHmwxca Ha oflHH pacnaa cocTafiaaeT 


t> , c HaCTHU 

F? =1,16 , 

pacnaa 

t. e. 6oJibiue eaHHHLibi. 

Cvio/KHbiii cneKTp 6eTa-H3/iyHeHna npHHHMaeica bo BHHMaHHe 
TaK*e np'H paenere nonpaBOK K nor n, s h q, h6o 34><|)eKTbi norjio- 
meHHH h pacceHHHH 3aHHCHT ot 3Hepr»H napuHajibHbix 6exa- 
cneKTpoB. JOUa Ka>KAoro napuHajibworo 6eTa-cneKTpa Pi c.neayeT 
onpeaeanTb, BooSme roBopa, cboh 3HaneHna nonpaBOK /Cnorjn 
s h q . 

ljO. CTaTHCTHnecKHe h apyrne oiuhSkh h 3 m e p e- 

H H ; H. CTaTHCTHHeCKyiO OUIH6Ky npH H3Mep6HHH CKOPOCTH cneTa 
mojkho caejiaTb M3J10H, yBejiHBHBaa BpeMa H3MepeHHa: 


. _ 100 % 
"p— n=n: 


r /? 


U,ejrecoo6pa3Ho npeaBapHTeJihHO, Ha ocHOBaHHH rpy6oro H 3 - 
MepeHHH CKOPOCTH cneia, paccHHTaTb onTHM a jib'HyK) npoaojiJKk- 
je/ibHocTb H 3 MepeHHH, o6ecneaHBaioinyK> 3 aaaHHyio rowHocTb 
o n p (cm. pa5oTy Ns 7). Tpypnee yqecrb oiiihSkb npH onpeaerie- 
hhh Bcex yKaaaHHbix nonpaBOK. FIorpeuiHOCTb b onpeaeneHHH 
reoMeTpHHecicoro <J>aKTopa npH flHaKjjparMHpoBaHHH nyaxa 6 eTa- 
aacTHu mowho cAeJiaTb He 6 ojiee 2%. OuiH 6 Ka b onpeaejienHH 
Ano M cocTaBJiaer o6uhho Menee 1% b cjiynae E M >1 mbb, 2— 
3% ajih E m ’0,5 M96, h 5 — 10% pjia E M - — ’0,2 Mae. npH pa 6 oTe 
c oneiib tohkhmh npenapaTaMH, naneceHiibiMH Ha npaKTHnecKH «ne 
OTpa»caiomyKJ» noaaojKKy oSman omn 6 Ka a 6 cojuoTHMx H 3 MepeHrfn 
aKTHBHocTH 6 eTa-npenapaTOB sthm mctoaom cocraBaaeT okojio 
3 — 4% Ana E M >1 Mae h 10 — 15% aaa E m ~0,2 Mae. 

npH yCJlOBHH Ka.anSpOBKH TOpUOBOro CneTBHKa no aaHHbIM 
H3MepeHHa aScojnoTHoH 3 kthbhocth 3KBHBajieHTHoro o6pa3ua B 
4jt-cveTBHKe (cm. pa5oTy C. fl. UejiuuieBa « A. O. OypMaaa [3]) 
MaKCHMaJibHaa norpeuiHocTb MoaceT 6mb CHHacena ao 3—5%. 

KoHeHHo, npHBeaeHHaa K/iaccHtpHKauHa ycjioBHft H3MepenHfi ao 
HeKOTppoft deneHH HCKyocTBeHHa. HanpHMep, nonpaBKH na no* 
rjiomeHHe, caMoocaa6aeH«e h o6paTHoe paoceaHHe 3aBHcaT ot 
BejiHHHHu reoMeipHvecKoro cfiaKTopa h HBaaiOTCH B 3 an moc b a 3 aH - 
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<h biMH. FIo3TOMy neoSxoAHMo y^HTbiBaTh bcg nonpaBKH OAHOape- 
M6HH0. 

06o3HaHaH, KaK Bcer^a, CKopocTb cneia, HcnpaBJieHHyio Ha 
MeprBoe bpgmh h (Jxm, Mepe3 N np (hjiii qepe3 J), hmggm : 

Nnp — N • K x N (j, ( 10) 


3ia CKOpOCTb C4GTa CBH3aHa c BeJIHHHHOH aScOJIIOTHOft aKTHBHO- 
cth A (pacnaAOB b MHHyiy) npn noMoiUH K03(})c})HUHeHTa nponop- 
UHOHaJIbHOCTH F: 

N np = F-A (11) 

OTKyAa 

( 12 ) 

F 

3(j)(f)eKTHBH0CTb c^eT a Fb ojjimne ot paHee BBeAeH- 
hoh BeAHmiHbi (p CBH3biBaei Hcnpa b ji e h h y io CKopocTb c^eia 

C aScOAIOTHOH aKTHBHO'CTbK). 3 tOT K03C})Cj}HUHetfr AOA>KeH BKJ1K)- 
HaTb BeCb KOMTIJieKC B3 a H M'OCB H 3 3>H H bl X nonpaBOK Ha 3cJ)(J)6KTHB- 

HOCTb CHemHKa, BeJiHHHHy TejiecHoro yrvia, noivi-omemre, caMo- 
ocjiafijieHHe, o6parHoe OTpa>KeHHe h, b cJiynae HaAo&HocTH, na 
cxeMy pacnaAa H 3 OT 0 na. ricmoMy, nojiaran 

F = e? • r) • P • /Cnorji • s-q , (13) 


oKoimaiejibHo HMeeM: 


Nnp paenajoB 

£3 • rj • P • /C n • s • q MHHyiy 


(14) 


AKTHBHOCTb B MHKpOKIOpH IIOJIV'HHM, pa3,aejIHB 310 BbipaJKeHHO 

na HHCJio 3 ktob pacnaja b 1' MHHyiy ajih 1 MHKponiopH, paBHoe 

2,22 • 10 6 : 




_ _ N np _ _ 

2,22 • 10 6 ■ p <5 • rj ■ P • /( n - 


MKKIOpU 

s-q 


(15) 


B caynae cjio>k noro 6eia-cneKipa h.ih cmcch 6eia-H3JiyHaTe- 
,iefi npoH3BeAGHHe P - /C n - s * <] BbiHucdHeicn KajKjoft KOMno- 
HCHTbi b ou.c.ibH'0'CTn h penyabiaibi CK-iaqbiEaioTCH; Tor,ia ij)op- 
Myjia (15) npHoSpeiaei cJioaviomiiH bh.i: 


A « - 


2,22- 10 ,; 


Nnp __ 

-r)(p ! k 1 s 1 qi-f-p 2 


—MKKIOpU 

:S2q2 + ---) 


(1G) 
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riocJieflHee BbipaaceHHe HMeeT MecTo b CAyaae, xofAa H3BecT- 
Hbi 3H anemia Kos^HUHeHTOB p , k , s , q Ana Ka*AOH aHepre- 
THHeCKOft KOMnOHeHTH. ECAH Hie KaKOft-AH&O H3 3THX K03(j>(j)H- 
UHeHTOB onpeA&aeH SKcnepHMeHTaAbHo ajm AaHHoro H3OT0na co 
CAOJKHbIM CneKTpOM (hJIH AAH AaHHOH CM&CH H30T0II0B) , TO 3T0r 

Koa 4 > 4 >HUHeHT bxoaht MHOJKHTejieM nepeA cko6k3mh b 3HaMeHa- 
Tejie cj)opMyAbi (16), Tax KaK oh aBAaeTca Tenepb o 6 ihhm ajih 
acex KOMnoHeHT. Ecah SKcnepHMeHTaAbHo HaftaeHbi ace Koatjxjw- 
uneHTH k, s, q, to b cKofinax ocraeTca jiHUib cyMMa kosiJx^huh- 
eHTOB, xapaKTepH3yiomHX cxeMy pacnaAa (pi+p 2 +ps+...). 

MeTOA 4jt-c«ieTHHKa. Pa3Hue ranw 4jt-CHeTHHKOB h npHHU,mi 
hx paSoTH onHcaHbi b AHTepaType [ 4 ’ s ]. 06 u;hm ajih Bcex 4ji- 
cnemHKOB HBJiaerCH to, hto paAHoaKTHBHWH o 6 pa 3 eu, aficonioT- 
Haa aKTHBHOdb KOToporo noAJie)KHT onpefleaeHHio, bhochtch 
BHyTpb HyBCTBHTejibHoro o5T>eMa caeTHHKa, hto no3BonaeT pern- 
CTpnpoBaTb n3JiyMeH'He, llcnycKaeMoe bo acex nanpaBneHHax, t. e. 
b npeaejiax no.iHoro TeAecHoro yraa An. 3to ace Aaei bo 3 mo>k- 
HocTb HCKJiioHHTb bbcachhc nonpaBOK Ha reoMerpHio, norAome- 
HHe h o 6 paTHoe pacceaHae 6eTa-H3AyneH.HH. IlonpaBKH Ha caMO- 
noraomeHHe h noraomeHne H 3 AyaeHHa b ^ecymeft nAemce mojKho 
HCKJitoHHTb nyTeM npwroroBJieHHH o6pa3ua b bhac oneHb tohko- 
ro cjioh (<50 mkiVcm 2 ), noMemaeMoro Ha njieHKy TOAiUHHoft 
10 — 30 MKr/cM 2 . 

EcJIH OTBJieHbCH OT 'BOnpOCOB TeXHHKH H 3 MepeHHH, TO TipHMe - 
HeHHe 4n-cHeTHHKa He BcrpeaaeT hhkakhx TpyAHOCTefi npHHUH- 
nHajibHoro xapaxiepa. ^oajkho 6 mb nocTaBJieHo TOAbKO oaho 
ycAOBHe, BbinoAHHiomeecH, BnponeM, homth aa h Bcex paAHoaKTHB- 
Hbix H3oronoB: «a pacnaA oAHoro hap a AOAwaa <5biTb HcnymeHa, 
ho KpaflHefi Mepe, oAHa nacTHua, KOTopaa neBepnaKa BU30BeT 
cpa6aTbfBaHHe caeraHKa, t. e. p hah p + -HacTHpa. /JonoAHHTeAb- 
Hbie aacTHUbi hah KBaHTw, con poBO)K a a kd iuh e 6eTa-HcnycKaHHe 
(SAeKTpOHH KOHBepCHH, y-AHHHH, aHHHrHAHUHOHHOe H 3 AyaeHHe) , 
He co3AaiOT noMex, Tax Kan BU3Ba.HHbie hmh HMnyAbCbi coBnaAa- 
iot h cAHBaioTca c HMnyAbcaMH 6eTa-aacTHu. He nywHo 3 HaTb 
Aaace cxeMw pacnaAa, b stom 3aKmonaeTca oco6oe npeHMyme- 
ctbo MeroAa. 

TaKHM o6pa30M, 4n-caeTHHK nosBOAaeT HenocpeACTBeHHo pe- 
rncTpHpoBaTb npaKTHqecKH ace aKtbi pacnaAa paAHoaKTHBHbix 
aaep, npoHCxoAHiime b H3MepaeMOM o6pa3ue. OopMyAa (15) ajih 
onpeAeAeHHH aficoAioTHofl 3kthbhocth mctoaom 4jt-caeTHHKa 
npnofipeTaeT ape3BuaaftHo npocToft bha: 

A ~ * mp “ (17> 
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rAe Niip, — KaK o6biqHO, CKOpoCTb cqeia, HcnpaBJieHHan na 
MepiBOe BpeMH h $oh 4jt-cqeTqHKa. HonpaBKy Ha MepTBoe Bpe- 
mh, KOTopan TpeSycT BbiqncjieHHH, mo>kho TaioKe HCKjnoqHTb 
nyxeM npHMeHeHHH MajioaKTHBHbix npenapaTOB, Aaiomnx b 
4jt-cqeTHHKe CKopocib cnera, iie npeBbimaiomyio 2000 uMti/MUH. 

He ocraHaBJiHBaacb na pa3AHHHbix BapnaHrax 4«-cqeTqHKOB, b 
qacTHocTH na cneuHaAbHbix Bonpocax koh-ct p y k u h h , KacaiomHxcH 
O'lTTH'M H J1 b H OH (JjOpMbl SJieKTpHHeCKOrO nOAH B cneTHHKe, pacno- 
JioxeHUH noAAOHiKH c npenapaTOM, pe>KHMa pafioTbi h t. a., onn- 
UieM KpaTKO yCTpOHCTBO H O'CHOBHbie OCoSeHHOCTH 4jt-€qeTqHKa, 
HMeiomerocH b Hameft AaSopaTopHH. 



Phc. 45. CqemHK ajih atfeo.noTHbix H3MepeHHH CA-43t-BO.IT 
(BHeuiHHH bha). BbinycKac-rcH 3KcnepHMeHTa.nbH0-MexaHnqe- 
ckom vacrepcKOH TCXA. 


BueiuHHfl bha cqeTHHKa CA-4 a-BOJ 1, cKOHCTpyHpoBaHHoro b 
BnocJ)H3HHecKofi AaSopaxop hh TCXA [ 6 ], npeACTaBAeH Ha pwc. 45. 
CoScTBeHHo 4jt-cHeTqHK H3o6pa>KeH b npaBofi Macra pHcyHKa b 
m eT a a a h q e ck oh noAdaBKe. EaAAOH e reAneM (Ha 3aAHeM nAaHe) 
h Aioap co c m e c h t e a bHO’H npofiHpKOH y>Ke 3HaKoMbi HaM no cneT* 
MHKy COT30-B<t>JI (cm. pafioxy N° 12) h cpa3y HaBOAHT wa 
MbiCAb, hto 4jt-cqemHK padoiaeT b r a 3 o n p o t o h h o m pokhmc. Co- 
craB ra30Bon cMecii (reAHH, cmipT h acj)Hp) TaKofi >xe, kbk h 
b cAynae cneTHHKa COT-30-E><f>JX 
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Ha pHC. 46 4n-cqeTHHK noKa3aH b coSpaHHOM h pa3o6paHHc\i 
BHfle, a Ha pnc. 47 jan ero c x e m bthh e ckh 0 pa3pe3. 

CqemHK npeflCTaB-ineT ■0060ft pa36opHyio kohctpykuhk), co- 
CToamyio H3 AByx cTajibHbix HHKejinpoBaHHbix uhjihhapob 1 (cm. 
puc. 47), o6pa3yiomHx npn cSopne k3toa cnemHKa. C HapyjKHbix 
TopuoB b u,HJiHHB,pbi BBepHyTbi nJieKCHrJiacoBbie (hjih njiacTMac- 
coBbie) H30JI HTOpbi 3 k 4. B oahom «3 hhx Ha pe3b6e ynpeiuien Me- 



Phc 46 4-jt-c i i6tmhk b coGpanHOM n pa3oCpaHiioM bhag. BnH3y, cjiGBa 
nanpa B o- r^efloxpaHHTe.ibHbifl KOJinaqoK, maft 6 a h npyaoma flJM Kpen- 
JieHHH HHTH, K 0 ^bU 3 C TOHKOH IWeHKOH, H 3 KOTOpyK) H 3 HOCHTCH H 3 MC- 


nopMuii nnpn3D3T 


TajyiiiHecKHH KOJina i ioK 8. Ha KOTopbiii noAaeTCH BbicoKoe Hanpa- 
>KeHHe B KO^naHKe KperiHTCB BOAM})paMOBaH HHTb (0,15 mm) 6 , 
oKaiWHBaromaaeH ctckjihiihoh 6 ycHHKOH. I\or A a cmctmhk coGpan, 
HHTb npoxoHHT b oTsepcTHe BToporo HaojiHTopa, KpenHTCH 3a oy- 
CHHKy rnanSoH 12 h HaTHTHBaeTCH -npyJKHHoft 11. npy*HHa no- 
MemaeTca b KOJibueBoft BbiTOHKe btyjikh 10. noBepx Kpenawero 
y CTpoHCTBa HaBHHHHBaeTCB n^eKCHrjiacoBbiH KOJinaHOK 13. upy- 
jKHHa, maft6a h KocinanoK bhahh cjieBa Ha nepeAHeM ruiaHe pa 

cyHKa 46. , 

J\jih ycxaHOBKH pa^HoaKTHBHoro o6pa3ua b 4rc-c l ier l iHK npn- 
vieHaeTCH MeiaJiJiHHecKoe KOJibHo 5, Hecymee TOHKyio opraHHne- 
CKyio njreHKy 9 (cm. Taione cnpaBa BHH3y pnc. 46), npnroTOBJieH- 
Hyro onHcaHHbiM hh>kg cnocoSoM. 

n.ieHKa, Ha KOTopofl noMemeH o6pa3eu 7, HMeeT b ueHTpe 
oTBC-pcTHe, cKB03b Hero npOXOAHT HHTb— aHOA CHCTHHKa. 

96 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


Opit cdopKe 4n-cqemnKa nponycKaior HHTb b oTBepcTHe njieH- 
kh, a KOJibno c njie.HKOH HaaeBaiOT Ha 6o P thk HH>KHero UHjiHHjpa 
(cm. pHC. 47a); 3aTeM nponycKaiOT HHTb b sopoHKy BepxHefl 
KpbiiiiKH h coBMemaioT HanpaBJiHiomHe iiiTHtjiTbi BepxHeft nojio- 
BHHbl C COOTBCTCTBYlOmUMH 0 T B6 P C T H 3 M H HH>KHCH IKWIOBHHbf 
CHt’TMHKa. Coe^HHHTe^bHblM KOJIbUOM 2 CBHHHHB3IOT o6e H3CTH 
cveTMHKa, ii pH noMom.H npy>KKHbi h mafl6bi HaTBrnBaiOT HHTb h, 



Phc. 47a. CxeMaTHHecKHH pa3pe3 4ji-cHeTHHKa (o6o3HaHeHHH — b TeKCTe);. 
6 . no.no^KeHHe pa^HoaKTHBHoro npenapaTa BHyTpn 4jt-CHeTHHKa. 


HaKOHeu, HaBHH^HBaiOT njieKCHrjiacoBbiH KOjinanoK. Korj^a cne t- 
4HK CoSpaH, OH npeACTaBJIHCT CO&OH eAHHblH UHJ1HHAP; B epeA- 
nen iuiockocth ero nonepenHoro ceneHHH h3Xoahtch njieHKa c 06 - 
pasuoM (cm. pHc. 476). 

Kan yKa3biBajiocb, 4jt-cqeTqHK ashhoh kohctpykahh pa6oiaeT 
b npoTOHHOM pe>KHMe. Pa 6 oqan ra30Ban CMecb nocTynaeT «3 
cMecHTejiH no pe3HH0B0H TpySKe b uiTyuep 15, npoxoAHT nepe3 
cneTHHK h BbixoAHT nepe3 uiTyuep 14 Ha BbixjionHyio npo6HpKy. 
CHeTHHK CA-4 jx-B<I>J 1 pa 6 oTaeT b o 6 jiac™ refirepa oo craHAapT- 
hoh perHCTpHpyiomeH annapaTypon rana B hjth B-2. KpaTKHe 
TexHHHccKHe AaHHbie cnemn'Ka CA-4 jt-BOJ1: 
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1. CqeTHHK THiia CA-4jt-BOJI cjiywHT jsj in H 3 MepeH«fl a6co- 
JIIOTHOH aKTHBHOCTH paCTBOpOB, OOjepacailXHX 'paflHOaacrHBlHbie 
HsoToribi, HcnycKaiomHe /5eTa-H3.TyMeHHe b HHrepBa/ie SHepraft ot 
1 00 K96 h Bbime. 

2. HanpHJKeHHe Hana/ia cvera 

npH t OM6CH 20°C . . .. 1700—1800 b. 

npn t oMecH 0°C . . . . 1500—1600 b. 

3. HaHMeHbmaa nporHxceHHocTb iuiaTO . . . 200 Btwibx. 

4. HaH6cwibm«ft HamiOH ruiaxo Ha 100 b. ... 1,5%. 

5. HaH6cvibiiiHH (j)OH 60 umh / muh . 

6. MepTBoe Bp cm a npH pafioTc b oGjibcth r eftrena 3 — 

4 • 10“ 4 ceK. 

7. AMiuiHTy.ua HMnyjibca, BuaaBaeMoro 4jT-cqeTHHKOM, pa6o- 

TaromHM b o6jiacra Tefirepa . . . . . He HHxce 0,4 b. 

8. 4n-CHeTHHK B COHeTa.HHH c UIHpOKOnOjTOCHMM yCHJlHTBJieM 
HMnyjibCOB MoxceT paSoTaTb Taione b ofijiacTH nponopuHOHajibHo- 
ro cnexa. 

9. Coct3b paSoMeft i' 33 -o boh cmsch: rejinfl-f-CMecb 3 thjioboto 
cnHpTa h cepHoro 3(j)Hpa. B cMecHTe/ibHyio npo&HpKy Ha/iHBaeT- 

ca 20 — 30 m/i roTOBOH cMecH a6co/noTHoro cnnpTa h Bdmpa b 
ofi-beMHOM cooTHomeHHH 96% « 4%. 

HaH/iyquiHfi peacHM pa(x>TN — npH 0°C. OaHaKo chcthhk pa6o- 
TaeT h np« KOMHaTHoft TeMnepaType. OnTHMa/ibHaa CKopocTb Te- 
h€hhh ra3a, ripoxoanmero Hepe3 cncxeMy, orBenaer npHMepHo 

5 10 ny3bipbKaM b eenyHay Ha BUXJionHofi npo6npKe. Pacxoa 
rejiHH npH nenpepuBHofi padoTe oko.to 1 jmxpa b nac. 

10. nojca3aTejieM npaBH/ibHoro Bwfiopa Ko/uwecTBa h TeMne- 
paTypbi CMecH, a TaKsce ckopocth TOKa ra3a hb/ihctch Ha/iHHHe 
a/iHHHoro ropH30HTa/ibHoro njiaTo xapaKTepHCTHKH 4n-CHeTHHKa. 
Hepea KawauM ho bum H3MepeHHeM peKOMeHayeTca npoBeparb 
naaTp cHexHHKa. 

11. OniH^Ka b onpeaeaeHHH aficoaioTHOH aKTHBHOCTH 6eia- 
H3/iyqaiomHx o6pa3poB r ji a b h hi m o6pa30M cBH 33 Ha c noraoiue* 
H«eM CeTa-iacTHu B •MaTepnaae o5pa3ua h ero noaaoxKe. 3Ta 

OUTHfiKa 3aBHCHT OT BHepTHH H3JiyHeHHfl « TCWIIH.HHH o6pa3Ua H 
iuieHKH, a Tasse onpeaeaneTCH HeTOMHocTbio npn H3MepeHHH 
o6i>eMa Kan^H pa^noaKTHBHoro pacxBopa, b3htoS rjir npHroTOB* 
JieHHH o6pa3na. 

npH ooSaroaeHHH cneuna/ibHoft MexoaHKH (cm. HHJKe) n’paro- 
TOsaeHHH paaHoaKTHiBHux o6pa3poB ToamHHoft He <5oaee 50 MKr 
Ha 1 CM 2 H TOHKHX oprawHHecKHx naeHOK tojiiuhho& 10—30 mkt 
H a 1 CM 2 TOHHOCTb OTipeae.TeHHJI afiCOaiOTHOH 6eTa-aKTHBHOCTH 
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1130 TOTl OB MO/KHO AOBCCTH AO 2 — 3% AAH >K GCTKOro 6eTa-H3AV L ie- 

hhh h 3—5% aah MHrKoro 6eia-H3AyneHHH. 

12. HajiHHHe BHyipu cnemHxa HenpoBOAHiueii op r a h hh e c ko h 
njieHKH c paAHoaKTHBHbiM o6pa3UOM npaKTHnecKH He Hcxaxtaei 
cHMMeTpHK) sjieKTpociaTHnecKoro hojih cneTHHKa, t. k. ruieHKa 
pacnoAOxeHa no o(5e cTopoHbi hhth BAOAb cHAOBbix ahhhh noJin. 
3(J)(|)eKTbI nOAHpH3aUHH H 3 apHAKH nAeHKH c o5pa3UOM (eCJIH 
ohh HMeiOT M6CT0) He cKa 3 biBaioTCH Ha cneTHbix KanecTBax cnei- 
HHKa. 3to no atb e p >k a a eT c h bhcokoh CTa 6 HAbH 0 CTbK) oxcneTos 
4jt-c i ieTH , HKa npK AaHHOM HanpflHteHHH h nocTOH hctb o m njiaio 
cnexHOH xapaKTepncTHKH npn nponax paBHbix ycAOBHHx. HaAH- 
nne xopoinero njiaio HBAHercH noxa3aieAeM xoro, hto acj^exTHB- 
HOdb cneTHHKa k pemcTpauHn SeTa-HacTHii, npaxTHnecxH He ot- 
JIHHaeTCH OT 100% (OTCyTCTBHe AOJKHbIX HMnyAb'COB). CneTHHKH 
CA-4 jt-BOJI h 3 tot aba h b a 10 tc h sxcnepHMeHTaAbHo-MexaHHHecxH- 
mh m aciepcKHMH TCXA. 

rip HTOTOBJieHHe TOHKHX M JI e H O K H o6pa3U0B. 
ToHKHe nAeHKH, HrpaiomHe poAb noAAOJKex aah paAHoaxTHBHbix 
ofipaauoB, H3roTaBAHBaK)TCH MeTOAOM pacieKaHHH no crexAy pa- 
CTiBopa iuieKCHiviaca b AHXAOp 3 Tane. 20 MHAAHrpaMMOB mcakhx 
nJieKCHrAacoBbix eTpyatex pacrBOpHiOT b TeneHHe 8—10 xacos 
b 20 — 25 cm 8 AHXAOpSTaHa. 3aTeM 10 — 15 cm 8 SToro pacTBopa Ha- 
jiHBaiOT .Ha HHCTyio, npeABapHTejibHo npOTepTyio 3$HpoM h npo- 
cymeHHyio noBepxHocTb cTeicria pa3MepoM 18X24 cm 2 . FIoKaHH- 
BaHHeM ciexAa AofrHBaioTCH paBHOMepnoro >paciexaHHH pacTBopa 
no Bceft noBepxHocTH. Ilocjie HcnapeHHn AHXJiopsTaHa Ha cieK- 
Jie ocTaeTCH TOHKan HHTep^epHpyiomaH nAexcnrAacoBaH nAenxa, 
KOTopan 3aieM JianueioM napesaeTca Ha KBaAparbi c takhm pa* 
cneTOM, hto6h pa3Mepu hx 6hah HecxoAbxo SoAbine AHaMeipa 
noAAepxcHBaiomHx xoAea 4tt-CHeTHHKa. Ctckao c HaApe3AHH0H 
njieHKOH noMemaioT 3aTeM b nAocxyio xioBexy, b xoTopyio nocie- 
nenHo HajiHBaiOT bo Ay. KBaApaTbi njieHKH HaHHHaiOT oTCTaBaTb 
ot ciexAa h BcnjibiBaiOT Ha noBepxHocTb BOAbi. FIoa nJieHKy c. 
nOMOIUbK) H30rHyT0H CBHHUOBOH nJiaCTHHKH nOABOAHT KOJlbllO, Ha 
KOTopoe «aobht» nAeHxy. 3areM nAenxa cyiuHTca, nocAe nero 
npn noMoma HarpeToro iKpyrAoro H^eAesHoro CTepxcHH b ueHTpe 
nAeHKH npo>KHraeTCH orBepcTHe AHaMeTpOM 10 — 12 mm. Taiuie 
nAeHKH na KOAbuax bhahh *Ha pHc. 46. 3thm cnaco6oM mohcho 
npHrOTOBHTb HAeHKH TOAUXHHOH 20 — 40 MKr/CM 2 . PaCTBOpHH MeHfo- 
inee KOAHnecTBO nAexcHrAaca, mojkho npn HexoTopoM naBbixe 
noAynaTb 6oAee TOHxne hachkh. 

XIah onpeAeAeHHH aScoAioTHoft axTHfinocTH nccnenyeworo 
pa AnoaxTHBHoro .pacTBopa xanAH 3Toro pacTBopa HaHOCHT «a 
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BbimeynoMflHyTyio imeHKy. JXjih 3Toii ue/iH Jiyquie Bcero mvib30- 
BaTbCH naneTKOH na 0,2 ma, KOHeu, KoropoH m p e ab apHT&n two 
oTTHTHBaercH Ha raaoBOH ropejixe b TOHkoe «*ajio». Tanan rpa- 
ayHpoBaHHaH nHneTKa nosBOJiaeT noayaaTb HeOoJibuiHe craH- 
^apTHbie KanjiH onpeflejieHHoro oOteMa (5 — 10 mm 3 ). i^se-Tpn 
KainjiH pa^HoaicTHBHoro pacrBopa, paafiaBJieHiioro b H3BecTHoe 
HHCJIO pa3 C TeM, HTOfibl He nOflyHHTb CJIHUIKOM So/IbUIOH CKOpOCTH 4 
caeTa b 4it-CHeTHHKe, HaHocaTca Ha njieHKy b pa3HHx MecTax Ha 
paCCTOflHHH«^5 MM OT OTBepCTHH H BHCylHHOaiOTCH IipH KOMHaT* 

Hofl TeMnepaType. Flocae HcnapeHHa KanjiH na njieHKe oeraercH * 
«narao» AHaMeTpoM 2 — 3 mm, HMeromee noBepxHOCTHyK) iuiot- 
HOGTb MeHee 50 MKr/cM* (npn coflepJKaHHH HOCHTeJia b pa6cweM 
pacTBope nopaflKa 0,5 — 0,7 Mr na 1 mji) h Oojiee hjih MeHee pa«- 
HOMepHoe no TOJiiUHHe. CaMonorJiomeHHe 6eTa-H3JiyaeHHa b cnwib 
tohkhx c/iohx mojkho He npHHHMaTb bo BHHMaHHe .naxe b aiynae 
Marnoro H3ayaeHHa C 14 h S 35 (oueH«a norjiomeHHa OeTa-aacTHU 
C 14 b KpHCTa.miHKax Takoro o6pa3ua aaeT 3Ha*ieHHe, He npeBbi- 
uiaiomee 2°/o ot o6mero ancjia aacrau). 

noApofinee o caeraHKe CA-4jt-B<J>Jl h o nopaflKe paSoTbi c 

3THM caeTaHKOM MO)KHO O3H3K0MHTbCH HQ OHHCaHHK) H HHCTpyK- 

uhh «CaeTaHK CA-B<I>JI» [ 6 ]. 

npHHaflJiewHocTH: 

1. ycraHOBKa E-2, ceicyHAOMep. 

2. CneTHHK T-25-B<J>JI c noacTaBKOH b cbhhuobom AOMHKe. 

3. CneTMHK CA-4«-B<l>/I. Bajuicm c rejineM. CMecb cnnpTa h 3(J)Hpa. Jltji. 

4. Kojibuo c njieHKofi, Hecymeii npenapaT P 32 (S 36 ) (BbmapeHHan Kanjw 
H3BecTHoro o6T»eMa). 

5. Kojibuo c ruieHKOfi 6e3 npenapaTa. 

6. ypaHOBbifi STa^OH. 

7. npenapaT P 32 (S 35 ) Ha a jiiom hhh cboh Hamenne (o6i>eMbi KaneJib, naHe- 
ceHHUX Ha njieHKy h ajnoMHHHeByio namemcy, oAHHBKOBbi) . 

8. AjuoMHHHeBan noflcraBKa (26 mt/cm 2 ). 

9. AjuoMHHHeBaa ^wa^parMa c OTuepcTHeM AHaMerpoM 20 mm. 

10. njieKCHrJiacoBan noflcraBKa c KpyrJiofi BbiTomcofi. 

11. ZlHHeflKa, uiTaHreH-UHpKy^b, MHJi,aHMeTpoBaH 6yiiara. 

12. MaTeMaTHnecKHft cnpaBOHHHK, TaCjiHUhi e" r h e x 

VnpaoKHenue 1 

HsMepeHHe aficojuoTHofi aKTHBHOCTH npenapaTa P s * (S 15 ) 

MeTOAOM 4jt-CHCTHHKa 

C 4ji-cqeTiiHKaMH pa6oTa Be^erca no rpynnaM (KaacAan rpyn- 
na iBKJiioqaeT 5—6 KypcaHTOB). iTIocjie 03HaK0MJieHHH c yerpofi- 
ctbom c^eTM'HKa CA-4jt-BOJI KaxcAan rpynna no^yHaet Ko^buo 
c n^eHKoft h npenaparoM h raKoe tkq xo^buo 6ea npenapaTa {juih 
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H 3 MepeHHH (|)OHa). Ka>K^biH Ky pc an r nojiynaer, KpoMe roro, amo- 
MHHHeByK) -qameMKy c npenaparoM, n p h ro to b ji e h h bi m hs topo >Ke 
pacTBopa h TeM >Ke cnocoSoM, KaK b ejiynae npenapara na n./ien- 
xe. OS'b'eMbi Kanejib v mji, B 3 hthx aah noJiyneHHH roro n Apyroro 
npenapara, oAHHaKOBbi h coofimaiOTCfl npenoAaBarejieM, HapHAv 
c HanMeHOBaHHeM H 30 Tona, nepeA HanaJioM paSora. 

lloMecTHTb npenapar b 4jt-cneTqHK h noAroTOBHTb nocJieAHHH 
k pa6oTe, corJiacHo HHCTpyKUHH. llacjie npoAysa cneTHHKa ra30 M 
b Te^eHHe 10 MHHyT onpeAejiHTb HanajibHoe Hanpn>KeHHe V H h 
B bi6paTb pa6onee Hanpn^KeHne (o6biqno Vp^Vn+lpO BOJibT). 
Ajih KOHT ( pojiH era 6 h ji bh o c th paSoTbi 4jt-cqeTBHKa npoBecTH 
nHTHKpaTHoe H3MepeHHe cKopocm cneia no 1 mhhvtc npn paoo- 
neM Ha'npn^eHBH. 

ripenapaT (P 32 hjih S 35 ) H3MepneTCH b TeneHnc 5 \iHHyi. 3a" 
TeM Hy>KHO pa3o6paTb 4jt-cqeTnHK (npeABapHTejibHO 
c h n t b h a n p h k e h h e!) , BbiHyr b iKOJibuo c npenaparoM, no- 
CTaB'HTb Ha ero Medo kojibuo c «-nycTOH» mieHKOH h cHOBa co- 
SpaTb cneTHHK. iFIocjie 5-MHHyTHoro npoAyBa TOMepneicn $oh 
4A“CneTHHKa npH V=Vp b TenenHe 5 MHHyT. Pe3yjibTaTbi M3Mepe- 
hhh 3aiiocHTCH b raSAnuy 2. 

T a 6 ji h u a 2 

A6cOJIK)THbie H3MepeHHH B Ijl-CMCTMHKe CA-B<I>JI 


Vn — 


BOJibT; V p — 


BOJibT: /c == 64 


Tlpenapar 


06 T>eM Kaiuin v = 


M JI 



| 

J 5 * 

II ^ 

U C 
’■r ? 
2 3 


npH Heo 6 xoAHMOciH (N>2000 hmii/mhh) nonpaBKy Ha MepT- 
Boe speMH yneCTb no cfropMyjie ( 4 ), npHHHB ajih 4 it-cqeTMHKa 
t^ 3,6 * 10“ 4 ceK.= 6 ‘ 10 “ y mhh. OKOHqaTejibHbie pe 3 yjibTaibi 3 ann- 


caTb b BHAe: 


N^= + . 

A 4 * = MUKpOKhOptl. 


yACAbHaa aKTHBHOcTb pacTBopa a v — = 

* 1 ' T) 


UMfl/MUH 

MKKlOpU 

MJI 


101 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 



Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


y npaoKHenue 2 

KajmSpoBKa Topuoeoro cneTHHKa T-25-B4>Jl no 4jt-CHeT«!HKy 
OnpeAeJieHHe 3<t>iJ>eKTHBH0CTH cneTa F 

npenapar P 32 (S 35 ) Ha aJUOMHHHeBOH qainewe noMecTHTb b 
mesao njieKCHrJiacoBofi noACTaBKH, KOTopyio ycraHOBHTb Ha 4-io 
n03HUH!0 «9Ta5KepKH> IB CBHHUOBOM AOMHKe (CTaHAapTHbie yCJIO- 

bhh). H3MepHTb CKO p O ct b cneTa npenapaia co craTHCTHHecKOH 
TOHHO'CTbio He xyace 2%. n P H HSMepeHHH 4)ona y6paTb ajiioMH- 
HHeByK) qameHKy c npenapaTOM, ocTaBHB Ha M.ecTe iuieKCHivia- 
coByio noACTaBKy. 

3anojiHHTb Ta6jiHuy no cne^yiomeH cpopMe. 

TaCjiHua 3 

M3MepeHHe akthbhocth npenapaTa b CTEHaapTHbix 

ycjiOBHflx npH noMomH TopuoBoro CHemHKa T-25-B4>Jl 


C^etMHK T-25-BOJI Ne ; d C T~ mt/cm 2 ; 

V p ^ .... bojikt; /c=64; noawnHfl Ns 4; tmperiapaT Ha 

Al-HameHKe b n^eaccHrjiacoBofi raucTa&Ke; fl n p= 2%. 



nonpasKy Ha MeprBoe BpeMH, no-BHAHMOMy, 3aecb «e Hy^no 
BBOAHTb, TaK KaK aojihcho 6biTb N<2000 hmb/mhh. ECJIH 3TOyCJIO- 
Biie He coSjno^aeTCH, to nonpaBKa ©boahtch no coo tb ctc TBy io - 
mew TafijiHue ajih AaHHoro TopuoBoro cneTHHKa, HMeiomeftcfl y 
Ka^Aoro KypcaHTa (cm. pa6oTy Ns 5) . 

i UMn 

Pe 3 yJibTaT sairacaTb © BHAe: N T = . . * •jr • • MUH 

BbWHCJTHTb 3 (J) (J)eKTH BBOCf b CHCTa F, n0JIb3yHCb AaHrfbIMH 1 H 2 
ynpajKHeHHft: 
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OripeAeJiHTb micjio HMnyjibcoB b MHHyiy npn H3MepeHHH aK- 
thbhocth AaHHoro npenapaTa b craH^apTHbix yoiOBHHx Ha Top 
UOBOM CMeTqRKe, COOTBeTCTByiOmGe 1 MHI<pOK!OpH: 

g_ N t _ UMn/MUH 

Ate MKKIOpU 


ynpaofCHenue 3 

OnpeaejieHHe aocojnoTHoft aKTHBHOCTH npenapaTa . . . MeTOAOM 
TopuoBoro cHemHKa c (JjHRCHpoBaHHofl reoMeTpueft 

MaiueMKy c npenaparoM ycTaHOBHTb Ha uemp ajiK)MHHHG3oft 
njiacTHHKH, Ko-Topan noMemaeTCH Ha 4 -k> hobhuhio <OTaH<epKH». 
AjuoMHHHeByio 3 Hacj)parMy noMecTHTb Ha 1 -k> no3HiiHio. HpoH3< 
Becra H 3 MepeH:HH aKTHBHOCTH npenapaTa, Ha6Hpan He MeHee 
5000 HMnyjibcoB (6 np < l ,5°/o) ; stopo npeABapHTejibHo pae* 
CnHTaTb npOAOJIJKHTeJIbHO-CTH H3MepeHHft t H . 

OnpeACJiHTb aScojnoTHyio aKTHBHocTb npenapaTa (cm. cJ)opMy* 
Jiy 15) B MHKpOKIOpH. FIpH BblHHCJIC'HHH HCoSxOAHMblX HOnpaBOK 
HMeTb b bhav CJie^yiou^c: 

a) pa^nyc Ana^parMbi r h paccTOHHHe ot npenapaTa ao Bepx- 
ncro xpan AnacfiparMbi h H3MepHTb npn noMomn uiTa-HreH-UHp- 
Kyjia c TOMHocTbio ao 0,1 mm; 

6) r co m eT pH n e c k h ft cJjsktop r\ on-peAejiHTb c TOHHocTbio no 
jpeTbero 3Ha«a noc;ie san&Tofi; 

b ) npn pacHeTe nonpaBKH Ha norjioipeHHe Kn Bocnojib30BaTb- 

ch 3 kc n o h e h u h a ji b ho ft 3 a,BiH'CH MocTbK) K n = e , rAe \i 6e- 

percH H3 pe3yjibTaTOB cooTBeTCTByiomero ynpajKHenHH pa6oTbi 
.Nb 9 r a BKjnonaeT TOJimnHy CAiOAbi cqeTMHKa d cr h tojiiuh- 
Hy cjioh B03Ayxa Me>KAy npenapaTOM h cAioAoft cneTHHKa — 
x B *p B , npnneM p =1,3 mt/cm 3 ; nepexoA ot z k z aah abhho- 
ro 3 HaneHHH r\ oc y m ecT b ji h e t c h no abhhhm TaOjiHUbi 3 H3 pa- 
Oo T bi ,Nb 9; 

r) xojimHHa npenapaTa /<0,1 mt/cm 2 ; 

a) rojimHHa aJiioMHHHeBoft hoajiojkkh, BKAionan namenKy a 
noACTaBKy, cocTaBJineT d=52 mt/om 2 ; cooTBeTCTByioman nonpas- 
Ka na oSpaTHoe paccenHine q naxoAHTCH H3 3 kc n ep hm en t a JibHbix 
rpacj)HKOB pa6oTbi N° 11; 

e) 3 (J) (}) e k t h b h oc t b 6eTa-eqeTTOKa sp =1. 

Pe.3yjibTaTbi H3Mep ennft h npoMe>KyTorabix BbiHHCJTeHHfi yao6- 
HO CBeCTH B TafijlHUy. 
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nPEXlHCJIOBHE 

OchobhcIh uejib npaKTHKyMa no pa^noxHMHH 3aK.noHaeTCH 
b tom, htoGhi oGyna lomHecH no.iiymuiH nepBHHHbie HaBbiiui npo- 
napaTHBHofi h anajiHTHMecKofi paGoTH c Hcno.ib30BaHHeM pa^HO- 

HKTHBHblX BPUieCTB B OTKpbTTOM BH^e. 

ripaKTHKyM naBHHacTCH c pa6oTbi no npnroTOB.ieHHio pac- 
THopa c aaiiaimoii vaejibHon aKTHBuocTbio h KOnnenTpanneii mo- 
•leHoro sjieMCHTa. B SToii oaGoTe oSynaiomHoca ocymecTBiiaiOT 
nepBbin mar b npaKTunecKOM OB.aa^eHHH mctoaom pa,iHoaKTHB- 
Hblx HH,lHKaTOpOB. 

ripH HCn0JIb30BaHHH p ajTHOaKTHBHbIX H3OT0nOB B KaHGCTBC' 
HH^HKaTOpOB oil Ho H3 TiiaBHblX yCJIOBHH OOCTOHT B TOM, MTOGbl 
npHMPHHeMbiH paflHoaKTHBHbiii npenapaT Gbui xiiMHHecKH h pa- 
AHOXHMHneCKH 'IHCTblM. Fl03T0My HeoGxOiJHMO npaKTHHeCKH no- 
3H3K0MHTbCH C OCHO'BHbIMH MeTOflaMH OHpeiie.TeHHH pa/UIOXHMH- 
necKon HHCTorbi paitHoai<THBHbix npenapaTOB. 3T0My Boripocy 
nocBBipeHa BTOpaH paGoTa npaKTHKyMa. 

OilHHM H3 HOBbIX MCTO^OB pa/IHOXHMHH H GHOJIOrHH HBilHGT- 
ch paflHOxpoMaxorpa(})HqecKHH Mexoii. 3T0My MeTOiiy y^ejieHO 
aojukhog BHHMaHHe B HameM npaKTHKyMe. IlepBoe 3H3komctbo 
c paflHoxpoMaTorpa(})H i iecKHM MeToaoM oGynaromHecn noiiynaiOT 
'Ha npuMepe npHMeHeHHH ero b onpeae.TeHHH pajHoxHMHHecKoft 
MHCTOTbi paiinoaKTHBHbix npenapaTOB. 

UBe cjie/iyiomHe pa6oTbi jaHHoro npaKTHKyMa — MeTO,a, H30- 
TOnHOTO p33BeiieHHH H MGTO/I. paAHOMeTpHHeCKOro THTpolBaHHH — 
3HaKOMHT oGynaroUIHXCH C flByMH Ba>KHbIMH paflHOXHMHMeCKHMH 
MGTOiiaMH KOJIHHeCTBeHHOro aHa.TH3a, npHMeHHJOUIHMHCfl B XII- 
MHH H 6H0.,T0rHH. 

nocjie/iHHH, nHTaH paGoxa npaKTHKywa nocBHmena H3yneHHio 
peaKpHH H30TonHoro oGMeHa. Bonpoc o peaKUHHx HaoTonHoro 
oGMeHa HMeeT Gojibinoe 3HaueHHe npH ncnoiib30BaHHH MeTO.na 
MeneHbix aTOMOB b Ghohothh. PeaKUHH H30TonHoro oGMeHa co- 
npoBOJK^aioT npoueccbi nepenoca h pacnpene.iieHHH BemecTB 
b hchbhx opranH3Max, b noHBax h npyrHX CHCTeMax. Rjih npa- 
BH.7ibHon HHTepnpeTannH SKcnepHMeHTa.TbHbix pesy.TbTaTo'B, nc- 
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JiyqeHHbix c noMOiubio motOaa MeneHHX atomob npH H3yMeHHM 
XHMHMeCKOrO nyTH BemeCTB, Hy>KHO BbIHCHHTb, KBKHe COeAHHe- 
hhh h b KanoS cTeneHH y^acTByioT b peaKUHHX H30TonHoro oo- 
Mena. B -6hoxhmhh hji H H3yAeHHH peaKUHft HSOTonnoro ofiMeHa 
Macro npiiMeHHiOT MeroA in vitro*. 

npaKTHicyM no paAnoxnMHH 3aBepuiaeT cepnio jiaSopaTopHbix 
pagoT no cSmeft Mac™ nypca, nocjie ncro oGyMaromneca npncry- 
naioT k BbinoAHeHHio npaKTHMecKHx pa6oT no cneunaAbHofl 

Mac™ Kypca. .. . 

Bee AajibHefluiHe paSoTbi aoaxihh BbinojiHHTbCH npH CTpo- 
tom h GeaycAOBHOM BunojiHeHHH npaBHJi tcxhhkh 6e3onacHOCTH 
pa 60 TbI C paAHOaKTHBHWMH BemeCTBaMH. 



; — , ! • t * 

* in vitro nponeaeHHe npouecca bhc iKHBoro opraHH 3 Ma. 
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PA B OTA M? 1 

nPHrOTO&JIEHHE PACTBOPA C SAflAHHOH 
y^EJIbHOH AKTHBHOCTbK) H KOHUEHTPAUHEH 
ME^EHOrO 3J1EMEHTA 

B b e n e h h e 

- PafioTa no npnMeKeHKia pa^HaaKTHBKbix nsoTonoB b Kanecr- 
Be MeneHbix aioMOB (pa^HoaKTHBHbix h k ix h k a t op ob ) HanneaeT 
cn, k3k npaBHJio, c n p h r o t gb ji e h h h p a ct b o p a c sa^anHon. yaejib- 
hoS aKTHBHocTbio h KOHpeHTpamieM . Menenoro 4 sjieMenTa. no. 
OTOMy npaKTHKyM no p h^hoxhm h h m bi nanni-iaeM h Men ho c otoh 
KOHKpeTHOH 3a flaHH. 

HanoMHHM HeKOTopbie ocnoBiihie noiinmn, KOTopbie i-ieooxo- 
AHmo 3HaTb ji'.i n BbinojiHeHHH paHHon padoTbi h ^pyrnx padoT 
npaKTHKyMa. 

P a^HOaKTHBHOCTL — CBOIICTBO H C V C T O H L I H B bi X aTOMHbIX 
n/xep caMonpoHSBOJibHo npeppamaibCP- e ncnycKanneM npn otom 
n^epnbix H3JiyneHHH. 

AkthbhoctI) p a jx h o a k t vl b h o r o h 3 o t 0 n a — bc m - 
TOHa, H3MepHeMan hiicmom p 3 a it o a kt k b h bi x pacna^oB b e,miHHuy 
BpeMeHH. 

Corjiacuo saxony p a ak o-a k t i-ib n 0 ro pacna na aKTHBHOcib npo- 
nopunoHajibHa koxhhcctby p a ,1 m o a k t h b h bi x nixep: 

A =- aN, (1) 

r;i,e /„ nocTOHHHan pacna;;a, N — hhcjio pa^noaKTHBHbix nzxep 

B MOMCHT BpeMCHH. 

OiciOAa c.xenyeT, mto BejmquHa aKTHBHocTH p a 1 h 0 a kt h-b h 0 - 
ro HSOTona mokot c r iv>KHTb Mepon KOJinnecTBa p a ji h o a k t h b h 0 r o 
H30Tona: 

N = A/X (2) 

Tan Kan Bee oanoro aiowa H30Tona paBen p/6,02-10 23 , rue 
ji — rpaMM-aTOM aaiiHoro H3orona, 6,02- 10 23 — qi-ic.TO Asorajpo 
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(hhcjio aTOMOB b rpaMM-aTOMe), to Bee N paflHoaKTHBHUx aro- 
mob ' 6 yjieT: 

P = N p/6,02‘10 2 ’ (3) 

FIoflCTaB^HH (2) b (3)> nojiymiM: 

p . — (4) 

K X 6,02- 10 23 v ’ 

IIocToHHHaH pacna^a X CBfl 3 aHa c nepHoaoM nojiypacnaaa T>/ a 
cooTHOiueHHeM : 

X = ^ (5) 

Tv, 

riosTOMy (popMyjiy (4) mojkho HanHcaTb b ApyroM BHfle: 

P = ApT v ,/4,17-10 2S i (6) 

Mew Ay h a p o ah a a eAHHHua skthbhocth — 1 kio- 
pH (K) = 3,7- 10 10 pacnaaoB b cexyHAy. 

AKTHBHOCTb p 3 AHOaKTHBHbIX H 30 T 0 n 0 B MOWeT H 3 MepHTbCH 
Takwe H B yCJIOBHUX eAHHHUaX, Bbifiop KOTOpbIX 3 aBHCHT ot 
npHMeHaeMoft paAHOMeTpHaecKoft annapaiypu. HanpHMep, npH 

H3MepeHHH aKTHBHOCTH C nOMOUlblO CHeTHHKOB MaCTHU yAOfiHO 
3KTHBHOCTb H3MepHTb MHCJIOM HMnyjlbCOB B eAHHHUy BpeMeHH 
(cKopocTb cneTa). 

YAeJIbHaa 3 KTHB HOCTb pajHOaKTHBHOrO H3 0- 
Tona — aKTHBHOCTb paAHoaKTHBHoro H 30 Tona, oTHeceHHaa k 
eaHHHue ero Beca: 

a«4 (7) 


H3 4>opMyjibi (6) cJieayeT: 

a = 4,17 • i023/pT. / ,^L«= i l,13 • (8) 

^ /a ceK *r r 

H3 (8) BHAHO, HTO y^eJIbHan aKTHBHOCTb paAHOaKTHBHOrO 
H3otona He 3 bbhcht ot KOJiHHecTBa paAHoaKTHBHOro H30Tona, a 
onpeACJiHeTCH HCKJUOHHTeJibHo ero aTOMHWM BecoM h nepHOAOM 
noJiypacnaAa. 

y^eJibHan aKTHBHOCTb pa^HoaKTHBHoro Be* 
m e c t b a — aKTHBHOCTb paAHoaKTHBoro H30Tona, oTHeceHHan 
k eAHHHixe Beca AaHHoro eemecTBa, b cocraBe Koroporo naxoAHT- 
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cfl /lanHbui n30ion; H3MepneTCH oQumho b eAHHHixax bkthbhocth 
Ha 1 r paAnoaKTHBHoro BemecxBa. 

y fl e,lbHaa aKT'HBHOCTb paCTBOpa aKTHBHOCTb 
paAHoaKTHBHoro H3orona, OTHeceHHaa k eaHHHue o6x.eMa pac- 
TBopa, coAep>Kamero paAHoaKTHBHHH H30Ton; H3MepaeTCH o6hh- 
ho b e^HHHuax aKTHBHOCTH Ha 1 ma pacTBopa. 

npn pacTBopeHHH paAHoaKTHBHoro BemecTBa hah pa36aBAej 
HHH paflHOaKTHBHOro paCTBOpa, BCJieACTBHe nOCTOHHCTBa ofimefi 
aKTHBHOCTH H MaCCbl paAHOaKTHBHOTO H30T0Iia, ero yAeAbHaa 
aKTHBHOCTb (a T3K>Ke yAeAbHBH aKTHBHOCTb paHHOaKTHBHOTO Be- 
mecTBa) He iBMeHHeTCH. BeAHHHHa ace yzieJibHoft 3kthbhocth 
pacTBopa ripn pa36aBAeHHH H3MeHHeTCH. 

H 3 o t o n o M-H iijuiKaropo m (mctkoh) na3biBaeTCfl TaKofl 
H30Ton, KOTopbiii, GyAyHH BBeaeHHbiM b cocTaB flaHHOTO BemecT- 
Ha, ynacTByeT b pa3AHHHbix npoueccax totkacctbchho hjih no- 
ao6ho flaHHOMy BemecTBy, h nepeHoc KOTOporo mojkho SKcnepH- 
. MeHTaJIbHO KOHTpOHHpOBaTb. 

B KaneCTBe H30TonpB-HHAHKaTopoB Moryf HCrioJibaoBaTbcH 
cfa ! 6HJlbHbie H paflHOaKTHBHble' H30T0IIbI. B COOTBeTCTBHH. c 
3TH'M pa3JIHHaiOT CTa6nAbHbie H p 8KTHB H He 

H H JX H K a T O p bl. 

Ec;iH B C0CT3B XHMHHt'CKOi'O 3ACMCHT3 HJIH eTO COeAHHt’HMfl 
BBeACH B KaMPCTBe HHAHIOTOpa H30T0H TOTO >Ke XHMHHCCKOIO 
3AeMCHTa, To TaKOii HHAHKHTOp HaSbIBaeTCH H30T0nHbIM HH- 
A H K a TO p 0 M . 

EcAH B C0CT3B XHMHMeCKOrO BAeMCHTa HAH eTO COeAMHCHHH 
BBeACH b KauecTBe HHAHKaTOpa H30Ton Apyroro xHMHnecKoro 
3AeMeHT3, TO T3KOH HHAHKHTOp Ha3bIBaeTCH H e H 3 O T O n H bl M 
IIHflHKaTOpOM. 

H o c h t e a e m a a n h o r o p a a h o a k t h b h o r o 11 3 o t o- 

Iia Ha3blB3IOT M 3 K p 0 K 0 M H 0 H C H T , BBOAHMblH B HCCAeAyCMyK) CHCTe- 
\iy, 3a KOTOpbIM CAeAyCT paAHOaKTHBHblii R3OT0ri — M H K'P OK o m n 0 - 

HeHT. 

HocHTeAeM AaHHoro paAHoaKTHBHoro H30Tona mojkct 
ObITb AK)6oH H3OT0H (HAH CMeCb H30TOnOB) TOTO JKe XH- 
MHHeCKOrO SAeMCHTa, K KOTOpOMy npHHaAJie>KHT paAHOaKTHBHblH 
H30T0n. B 3TOM CA>'Hae T3KOH HOCHTeAb Ha3bIBajOT H3OT0H- 
H K M HOCHTeACM- B KaHeCTBe H30TOnHOrO HOCHTeAH, KaK npa- 
BHAO, SepeTCH npHpoAHbiH xHMHHecKHH 3AeMeHT c ero ecTecTBeH- 
HblM COCTaBOM HSOTOnOB. 

HocHTeAeM AaHHOrO paAHoaKTHBHoro H30T0Iia MOJKeT SblTb 
AK>6oii XHM'HHeCKHH aHaAOI' HAH AK)6oe BeiHCCTBO, KOTOpoe 

7 
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nepeHOCHTCH COBMeCTHO C Aa'HHbIM paAHOaKTHBHblM H 30 TOITOM. 
B 3tom cviyqae TaKofl HOCHTejib Ha3biBaiOT HeH 30 T 0 nHbiM 
h o c h t e ji e M. 

M e to a m e v e h hi x a t o m o b — 3KcnepHMeHTajibHbiH MeToa 
HccjieaoteaHHH npoueccoB nepeHoca h npeBpameHnft BemecTB, 
OCHOBaHHhlft Ha npHMeHeHHH H30T0II0B B KaneCTBe HHAHKaTOpOB. 
MeneHoe BemecTBo — BemecTBO, b oocTaB KOToporo 

BXOflHT C 00 T’B eT C T’B 6HH 0 riOAoSpaHHblH H30T0n — HHflHKa- 

TOp. 

npHMeHfla H30T0IIH B KaweCTBe HHflBKaTOpOB, mojkho nojiy- 
iHTb MeaeHbie XHMHnecKHe a^eMeHTH h hx coeaHHeHHH, MeneHbie 
rasbi, wkhkocth, TBepflbie Tena h iiawe MeneHbie opra- 

HH3MH. 

yAejibHaa aKTHBHOCTb M.eqeHoro BemecTba- 
aKTHBHOCTb paAHOaKTHBHOTO H 3 OT 0 na-HH, 5 HKaT 0 pa , OTHeceH- 

Haa k eaHHHue Beca MeneHoro BemecTBa. 

HacTHbiM caynaeM MeneHoro BemecTBa HBJiaeTCH m e h e h w ft 
x h m h ?? ckh ft JJieMeHT. B AaabHeftuieM MeneHbift ajieMeHT 
CyjieM o 6 o 3 HaaaTB chmbojiom X*, rae X — chmbo.i xHMwnecKoro 
aJieMeHta. 


riocTaHOBKa 3 a a a h h 

riocTaBHM b KanecTBe npHMepa caeayiomyio KOHKperHyio 3a- 
aany: npHroTOBHTb p aano a kthb h bi 8 pacTBop KH2P*0 4 c yaejib- 
HOft aKTHBHOCTblO MeVeHOTO (poccpopa 1 MkK/mt P* H KOHUeHT- 
paimefi 10 mtP*/mj] b oO-beMe 50 mji. 

H 3 3aaaHHbix ycaoBHH coeAyex, hto yaejibHaa aKTHBHOCTb 
pacTBopa aoa*«a 6wTb pa® Ha 10 m-kK/m^. 

H-ih Bbino. r iHeHHH 3 toh 3aaaHH HeofixoAHMo HMeTb npenapaT 
paaHoaKTHBHoro H30Tona 4 )0C 4 )0 P a '32. KajKflbiH npenapaT, 
nocTynaiomHH b JiaOopaTOpmo, conpoBowaaeTCH nacnopToM, b 
kotopom aaw a xapaKTepHCTHKa paanoaKTHBHoro npenapara. B 
KawecTBe npHMepa !b TaOnHue 1 npHBeaeH o6pa3eu nacnopTa Ha 
npenapaT <f>oc<j)opa-32. npennojiowHM, hto aaa BbinojiHenna pa- 
6 oth HaM npeacTOHT Hcnojib30BaTb stot npenapaT. riycTb aaH- 
Haa pafioTa BbinojiHaeTCH b tot ace AeHb, KOTopbift yKa3aH b 
naenopTe h, cjieaoBaTejibHo, nonpa<BKy Ha pa^HoaKTHBHbift pac- 
na^ H30Tona bboahtb He nywHo. Ecjih we aaTa, Ha KOTopyio 
flpOH3BeaeH paCieT aKTHBHOCTH nOCTaBLUHKOM OtVIHHHa ot aaTbt 

paSoTbi, to HeoOxoaHMo BHHHCJiHTb aKTHBHOCTb npenapaTa Ha 
aaTy paOoTbi, BBeaft nonpaBKy Ha pa:woaKTHBHbiH pacnaa. 
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T a 6 ji ii u a 1 

PlacnopT JVs 1001 

Ha coea,HHeHHe (npenapaT): oAHosaMemeHHbin c|)occbaT Kajinn c 
pa^HOaKTHBHblM H30T0II0M 4>OC(})Op-32, CTaH/japTHafl 4 )ac0BKa 
(HOMHHaJl) : 10 MHJIJIHKIOpK. 

Bee hjih oSi^eM: — r, 2 mji, KOJinnecTBO (J)acoBOK : 1 hit. 

06man aKTHBHocTb no HOMHHajiy : 10 mhjijihkkdph. 

BTy TATY 150—57 KBaJin(J)HKauHn «n», copT 1. 

JSTojsjo napTHH 700/20 ot 5/1 1958 


X a p aKTepucTHKa npen a p a Ta_ hjih coea a HeHHa 


NeNe 

HaHMeHOBaHHe 

noKa3aTejieft 

ycTaHOBaeiio aHajiH30M 

npiiMenaHUc 

1 

l 

BneilJHHH BHT 

. ___i 

npoapaMHbiii 6ecuBeTHbiH , 
BOTHblii paCTBOp 

AKTllBHOCTb 

Tana m 12 Mac. 

th n 

2 

YzieJIbHaH aKTHBHOCTb Ha i 

iO/I — 58 b MiiJiJiHKiopn j 
na r hjih mji 

5 M H JI JI H K K) p H / M JI 

3 

CoAep>KaHiie ocHOBnoro 
semecTBa— cpoccf)opa 

, 

[ 

! 5 Mr/MJi 


4 

Apyrne noKa3aiejiH 

pH 5 

He COZiep>KHT aHHOHOB ; 

NOA NO^ POs/^ PO^ 



j 

1 



npenapaT 3 ac})acoBaH b cTeKJiHHHyio aMnyJiy h noMemen a 
KOHTefiHep Tnna AK. 

JSfe KOHTeflriepa X-2001. 

KoHTenHep on,TOM6npo’BaH rjiomooh c otthckom P/20. 

JlacnopT cocTaBJien (noAiiHCb) 

nposepeHO OTK (noAnncb) 

5/1 1958. 

06o3HanHM pajiHoaKTHBHbiid pacTBop, co/iepxamHiicH b aM- 
nyjie, pacT'BopoM A. 06binHo nocjie noJiyneHHH paaHoaKTHBHoro 
npenapaTa co,nep)KHMoe aMnyjibi nepeBOAHT b Mepnyio kojiooh- 
Ky. nepenoc paAHoaKTHBHoro npenapaTa hs aMnyjibi b HOByio 
Tapy jxoJiyK^u 6biTb 'BbinojiHeH TmaTejibHo n 6e3 noTepb. nycTb 
paAHoaKTHBHbin pacTBop A H3 aMnyjibi nepeHeceH b MepHyio 
KOJi6oMKy na 25 mji h h bohoh jxo mcthh. Ooman skthb- 

HOCTb (J)oc(|)opa-32 b hoboh Tape oCTaeTCH npe>KHen, ho 
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yaeJibHaa aKTHBHocTb pacTBopa h KOHueHTpaima 4)oc(J)opa b hcm 
H 3MeHaeTca. 

06o3HaaHM paAHoaKTHBHhiH pacTBop, nojiyneHHbiH nocjie 
npoBeaeHHono pa36aBjieHHa, pacTBopoM B. 

PaccaHTaeM yaejibHyio aKTHBHocTb h KOHueHTpaunio (J>oc(J)o- 
pa b 3tom pacTBope. Ofimaa aKTHBHocTb npenapaTa <J)oc<j>opa-32 
corjiacHO nacnopTy paBHa 10 mK hjih 10000 mkK. Tan Kan 
(J)oc^)op-32 aaxoAHTca Tenepb b pacTBope oOneMOM 25 mji, to 
ynejibHaa aKTHBHocTb pacTBopa 6y.neT paaHa 10000/25 = 
400 mkK/mji. Ofimee co.nepjKaH.He cjioccjiopa b pacTBope B co- 
rjiacHo nacnopTHbi'M naHHHM, hojihcho ObiTb pa»Ho 
5 Mr P*/mji X 2 mji =10 Mr P*. PIosTOMy KOHueHTpapHa (J)oc- 
4>opa b pacTBope B 6y.neT paBHa 10 Mr P* : 25 mji=0,4 mt P*/mji. 

HTaa, b KaaecTBe hcxohhoto pacTBopa, KOTopufl .noJiaceH 
6 biTb HcnoJib30BaH .hjih BbinojiHeHHa paSoru, mh HMeeM pac- 
TBop B, HMeiomHH ynejibHyio aKTHBHocTb 400 mkK/mji h kohuch- 
Tpau,Hio (jioccjiopa 0,4 Mr P*/mji. 

IIpedeapuTeAbHbie pacnerbi 

Tan Kan h3m^ HyacHo npHroTOBHTb 50 mji pacTBopa KHsP*0« 
c KOHueHTpaiiHeft MeaeHoro (jioccjiopa 10 Mr P*/mji, to b MepHofi 
KOji6o<iKe Ha 50 mji 6yneT: 10 Mr P*/mjiX50 mji = 500 Mr P*. 
HtoOm nojiyaHTb MeaeHbiH (JjoctJiop c 3anaHHOH yneJibHoft aKTHB- 
HOCTbK) 1 MKK/Mr P*, B 9Ty Hie KOJl60HKy, OHeBHHHO, HyJKHO 

BHecra 500 Mr P*X 1 MKK/Mr P* =500 mkK 4>oc<J)opa-32. 

Hcxohhhh paHHoaKTHBHbiH pacTBop B HMeeT yaejibHyio 
aKTHBHocTb 400 mkK/mji h KOHueHTpauHK) <J)oot})opa 0,4 Mr P*/mji. 
rioaTOMy TpeOyeMaa aKTHBHocTb 4>occj)opa-32 500 mkK 6yneT 
•conepataTbca ® 500 mkK:400 mkK/mji = 1,25 mji pacTBopa B. 
Ecjih b KOJiSoHKy Ha 50 mji mh BHeceM 1,25 mji panHoaKTHBHoro 
pacTBopa, to BMecTe c stoh nopimeH pacTBopa mh BHeceM 
0,4 Mr PVmjiX 1,25 mji =0,5 Mr P*. 3 to kojihhcctbo <jx>c(})opa, 
BHOCHMOro BMeCTe C paAHOaKTH'BHblM pacTBopoM, O'HeHb M3JIO, H 
hm mohcho npeHeSpeab. Torna hjih nojiyaeHHa pacTBopa c 3 anaH- 
HOfi yaejIbHOft aKTHBHOCTbK) 1 M'KK/lM:r P* B KOJlSOHKy Ha 50 MJI 
HyacHo BHecTH 500 Mr <}> o c <J> op a-HocHrejia- 3 to 
KOJ iHHecTBo 4>0C(}K>pa 6yner conepacaTbca b 136,09 • 0,5/30,975= 
30^975) r C<WIH (moji. Bee — 136,09, aT. Bee (jioccjiopa,-!— 

HTaK, ecjiH b KOJifioHKy Ha 50 mji mh BHeceM 1,25 mji panHo- 
aKWBHoro pacTBopa B, 2,2129 r cojuh KH 2 PO 4 h ace 
coaepacHMoe pa36aBHM bohoh, hob e,n a oohom pacTBopa ho 
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MeTKH, to mh noAyqHM pacTBop TpeSyeMoft y^ejibHoft 3 kthbhocth 
h Ko-HiieHTpauHH Menenoro cjioccjiopa. 06o3iiaqHM n p h totobji eH - 
HbiH pacTBop SyKBOH B. JXj\h HarjiHflHocTH B TafijiHue 2 flafla 
xapaKTepHCTHKa pacTBopoB A, B, h B. 

OnpedeAenue yde.ibH.ou clktubhoctu Menenoeo <poc(popa 
cneTHUKOM nacTuq 

npH npoBezieHHH SKcnepHMeHTOB c npHMeHeHHeM MeTOAa Me- 
HeHblX aTOMOB, KaK npa'BHJIO, H3MepeHHH 3KTHBHOCTH npOH3BOflHT 
b ycjioBHbix e^HHHuax, npHHHtbix npn BbidpaHHOM MeTOAe H3- 
MepeHHft 3KTHBHOCTH, HanpHMep, B HMn/MHH npn H3MepeHHHX 
CHeTHHKOM qaCTHII. 3HaHHe JKe 3KTHBHOCTH MeneHOTO SJieMeHTa 
B aCcOAIOTHbIX eflHHHUaX KIOpH Heo6xOAHMo RJIH TOTO, HTOfibl 
paccHHTaTb Hy*Hbie pa363BAeHHn hcxoahoto paAHoaKTHBHQro 
npenapaTa, a b SHOAorHnecKHX aitcnepHMeHTax 3Ha,Tb ypoBeHb 
aKTHBHOCTij. MejeHoro MeMeHTa, bbojuimoto b jkh'boh opraHH3M 
C TOHKH 3peHHH paflHaUHOHHoft A03HpOBKH, H flJIH ApyrHX UeJieft. 

Tenepb ajih np HroTOBjieHHoro pacTBopa B onpeaejiHM yA&iib- 
Hyio a,KTHBHOCTb MeneHoro (poccjjopa b hmii/mhh • MrP*. 

JIjih 3Toro cuanajia onpeAejiHM yAeAbHyio aKTHBiiocTb pac- 
TBopa B b hmii/mhh • mji., HanpHMep, cjieayiomHM cnocoOoM. 

H 3 pacTBopa B aywHo B3HTb npo6y oSbeMOM 0,2 mji, raa- 
HecTH ee Ha aho aJiioMHHHeBOH nauienKH h BHcyuiHTb b TepMO- 
CT3Te hjih noA HH(J)paKpacHOH jiaMnoft. Akthbhoctb nojiyneHHoro 
npenapaTa H3MepaeTCH cneTHHKOM b 3apaHee BbidpaHHUx ct3h- 
aapTHbix ycjioBHHx. PeKOMeHAyexcsi ycTaHaBAHBaTb Tanne CTaH- 
AapTHbie ycAOBHH H3MepeHHH Ha cneTHHKe, npn KOTopbix, c oa- 
HOH CTOpOHbl, HCn0Ab30BajiaCb 6bl no B03M0JKH0CTH M3KCHMaAb- 
Han stJicjieKTHBHOCTb cneTa h, c ApyroH cTopoHbi, CKopocTb cnera 
He npeBbimaAa 6bi 3000 HMn/MHH, Tax nan npn atom mojkho npe- 
HeSpenb npocneTaMH cneTHHKa. OAHano npn H3MepeHHH aKTHB- 
hocth npenapaTa ® ycAOBHnx H.cnojib3o'BaHHji bhcokoh 
3(J)(|)eKTHBHOCTH CHeTA MOJKeT OKa3aTbCH, HTO CKOpOCTb CHeTa 
dyAeT npeBbimaTb 3000 HMn/MHH. B TaKOM cjiynae h6o6xoahmo 
npoH3BecTH cooTBeTCTByiomee pa36aBAeHHe HCCAeAyeMoro pac- 
TBopa c TeM, HToobi npoSa 0,2 ma paAHoaKTHBHoro pacTBopa npn 
H3MepeHHH ee aKTHBHocTH Aasana CKopocTb cneTa He 6ojiee 
3000 HMn/MHH. Bnan yAeAbkyio aKTWBHOCTb HocjieAyeMoro pac- 
TBopa B MkK/mA H SljxfjeKTHBHOCTb CHCTa npH AaHHbIX CTaHAapT- 
Hbix ycAOBHnx H3MepeHHji aKTHBHocTH npenapaTOB, MOHCHO npeA- 
BapHTeAbHo paccHHTaTb TpeSyeMyio creneHb pa3(5a i BAeHHH. 
riyCTb H3MepeHHH 3KTHBH0CTH npOH3BOAHTCH C nOMOIAblO 
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CttCTMHlta 1:25.-5011 H . 9$4»OCTHBHOCTb C.HCTa np H Bbl6p3HHblX 
c tajia ap.TB bi x ycJioBHHX paBHa 0,07. 

^ -PaecwraeM, Kai<as AOAJKHa ohtb yAeAbiiasi a kthbhoctb pa3- 
OBB.ieHHoro paciBopa, mtoObi npofia 0,2 ma sroro pacTBopa Aa- 
Ba.ua cnopocTb cneTa, HanpHMep, 2000 hmii/Mhh. HcKOMaa YA.eAb 

Han aKTHBHOCTb P a 3 6aB.neHKoro pacTBopa BSHToro A^ HSMepe- 

H«ff, AOAJKHa OHTb paBHa 2000/0,07 • 1,11 iu u,z 
0,064 mkK/ma. 

yAe.nbHaa a KTHBHoetb kcxoahoto pacTBopa 5 paBHa 
400 mkK/mji. rioaTOMV CTeneHb pasSaBJieHHSi pacTBopa Aah no- 
jiyqeHHH npenapara', aaroiuero CKopoCTb cnexa oM 
2000 H'Mn/MHH, AOJiWHa obiTb paBHa 400 mkK/ 

0,064 mkK/mji = 6250 pa3. 

Tanoe pa36aB.?ieHHe mo>kho ocymecTBKTb Phaom nocJieAOBa- 
TeJibHbix pasfiaBJieHHH. HanpHMep, bshtb 0,1 ma 
TBopa B h nepeiHecTH b Mepuyio xox6oqKy na 25 ma rioAyHHTC 
DasSaBJieHHe b 250 pa 3 . Ecah H3 pacTBopa stoh koaSohkh B3HTb 
l“° H pa 3 6aBHT b CHOBa a 25 m, to *» no.a,VHM HeoOxoTOoe 
pasSaBAeHHe 250 >< 25 = 6250 pas. 

noJIVHHB T3K0H pa 3 6aBAeHHblH P 2 AH 0 aKTHBHbIH paCTBOp, 

HyHCHo 3 aTeM B3HTb H3 Hero npo6y 0,2 mji h n 3 Me P HTb ee skthb- 

HOCTb. 

H3MepeHHe aKTHBHOcm stoh npo6bi, c oahoh dopoHbi, AacT 
H3M BOsLxcHOCTb paccwaTb yAeJibHyro 

pacTBopa B b hmh/mhh • mji h, c aPY^oh CTOp , Y 

AHTbCH KOHTpOJieM HpaBHJIbHOCTH naCHOpTHblX A3HHbIX. 

B caMOM Aejie, h P h aaAaHHoii s^eKTiiBHocTH cneia, paBHofl 
0 07, aKTHBHOCTb npo6bi 0,2 mji pacTBopa B, ksk sto cAeAyeT H3 
BbiuienpHBeAeHHoro pacneia, AO,i*Ha 6biTb paBHa b npeAeAax 
OUIH60K HSMepeHHH 2000 HMH/MHH. ECAH 

UHTCH aKTHBHOCTb CHJIbHO OTJIHHHIOIUH'CH OT 3TOH BCJIHHHHbl, TO 
3To 6yAeT cAyJKHTb yKa 3 aHHeM Ha ouiH6oHHOCTb nacnopraux 

^aHHblX. _ 0 

nvcTb pe3VAbTaTbi H3MepeHHH noKasaAH npa'BHAbHOCTb na- 
cnopTHHX Kb,*, „ aKTHBHOCTb npoSH 0 2 ! pa^a = 0 

nflpTRona neHCTBHTeAbHO oKasaAacb paBHon 2UUU hmwmhh. 

TorAa yAeAbHasi aKTHBHOCTb ncxoAKoro pacTBopa B 6yAeT paBHa 

9Q00 • 6250/0,2 = 6,25 • 10 7 hmh/mhh • mji. 

yCTaHOBHM A AH BaABHHOfl S^eKTHBHOCTH CtleT3 
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BepHeMCH k xapaKTepHCTHKe npHroTOBjieHHoro pacTBopa B 
c sajaHHOH yTie.ib'HOH ekthb HocTbio Mevenoro 4>oc<j)opa. 
yaejibHaa aKTHBHocTb MeneHoro tpocc£)op a b stom pacrso* 
pe paBHa 1 mkK/mtP* h yjxejibHaa aKTHBHocTb pacTBopa 
10 mkK/mji. r K 

Ilepexoflfl k H 3MepeHHSM 3 kthbhocth MeveHoro 4>oc(J)opa b 
HM n/MHH, nojiy«iHM BejiHMHHy yaeJibHoft aKTHbHocTH MeveHoro 
«opa AJifl npHroTOBJiCHHoro pacpBopa B, pasnyio 
1-56250 HMn/MHH MrP*, h yaejibHyio aKTHBHocTb pacTBopa, paB- 
Hyio 10X156250= 1 562 500 ihmii/mhh • mji . 


Be^HMHHa yaejibHoft aKTHBHocrH MeneHoro SJietvteHTa b 
HM n/MHH - MrX* HBJiaeTCH b MeTOAe MeneHbix aroMOB BaacHoft h 
COBepUieHHO H6O6xOAHM0H B&JIHHHHOH fl,J (H TOrO, HTOObI npH 06 - 
paooTKe SKcnepHMeHTaJibHbix aaHHbix mo* ho 6buio ocymecr- 
BjiHTb oCpaTHbift nepexoa or HMn/MHH k Mr MeneHoro aaeMeHTa. 

3Aecb paccMaTpH-BajiCH caynaH, noraa hcxoahuB npenapaT 
paaHoaKTHBHoro H30Tona HMea nacnopTHbie aaHHbie. Ho Ha 
npaKTHK.e Mory T 6 m T b cjiynan, icoraa npenapaT He HMeeT thkhx 
A3hhmx. B T3khx cjiyqanx Hy*Ho onpeAeJiHTb aKTHBHocTb npe- 
napaTa, nojib3yncb mctoaom a6coaioTHbix H3MepeHHH aKTHB- 
hocth (cm. npaKTHKyM no paAHOMeTp-HH). Heo6xoAWMo 
TaK*e npoBecTH KOAHnecTBeHHMH XHMHnecKHH aHajiH 3 npenapa- 
Ta a.jia onpeaeaeHHH b HeM KOHneHTpauHH aaHHoro xHMnnecKoro 
9AeMeHTa-H0CHTenn. 

B AaHHoft pa6oTe BCKpbiTHe h pa3rpy3Ka aMnynbi c paano- 
aKTHBHHM npenapaTOM npoH3BOAHTbca He 6yaeT. OaHaKo 6yaeT 
aaH nacnopT Ha npenapaT $oc4>opa-32 (hah apyrofi H30Ton) h 
oy^GT yK33aHO, b KaKOM o6"beMe Boabi pacTBopeH 3 tot npena- 
paT. riepea BHnoAHeHHeM pa6oTu Hy*Ho noaroTOBHTb pa6onee 
MecTo 3a paaHOXHMHnecKHM cToeioM (cm. npaKTHKyM no TeXHHKe 
3aiHHTU). 


OfiopyaoeaHHe h peaKTHBbi 

}' npoTHfeeHb, noKpuTbift 4)HabTpoBaabHoft 6yMarofl; 3amHT- 

HU o 3I »? aH H3 njIeKCHrjiaca ; 4 )a P4 5 < , 'Po®aH npyacKa aaa ot6pocob. 

2. MepHHe koa6ohkh Ha 25 mji b naeKcnraacoBbix npeao- 
xpaHHTeabHMx KopoOKax. 

3. MHKponnneTKa Ha 0,2 ma co uinpHueM. 

4. riHHueT. 

5. AaioMHHHeBbie qainenKH aan BHnapHBaHHa npo6 paano- 

3KTHBHMX paCTBOpOB. 
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6. HaiiiKa HeipM ;yin nepeHOCKM paAHoaKTHBHbix npe- 
napaTOB. 

7. HHcj)paKpacHafl jiaMna, 

8. noA^o>KKa H3 ruieKCHrviaca. 

9. CneTHan ycianoBKa B-2. 

10. TIpenapaT 4)oc(f)opa-32 hah Apyroro H3orona c nacnop- 
tom (noJiy^HTb y npenoAaBaTeAH hah AaOopaHTa). 

11. PeaKTHB : coab KH 2 PO 4 . 

BbinojiHeHHe paSoTw 

1. riOArOTO'BHTb A^H 33TIHCH pe 3 yAbT 3 TOB pa 60 TbI TaOJIMUV 3. 

2. noJiyraTb OT npenoAaBaTeAH 3aAaHHe Ha npnroTOBAefiHe 
pacTBOpa c 3 aAaHHoit yAeAbHOH 3 kthbhoctiho h KOHneHTpaunefi 
Menenoro sAeivieHTa. 

3. rioAyHHTb ot npenoAaBaTeJifl (hah JiaOopaHTa) MCpHyio 
KGAOoHKy c pa 36 aB.neHHbiM pacTBopoM Hynoioro paAHoaKTHB- 
noro npenapaia (pacxBOp B) h nacnopT Ha stot npenapaT. 

4. 03HaKOMbTecb c nacnopTOM paAHoaKTUBHoro npenapaia 
(pacTBop A), BbiHHCAHTe yA^AbHVK) aKTHBHOCTb pacTBopa B Ha 
ACHb padoTbi h KOHueHTpauHio MeneHoro 3AeMema b new. 

5. PaccHHTaTb, nanoe ny>KHo cAeAaTb pa 3 oaBJieHHe paciBo- 
pa B, HTOObI aKTHBHOCTb npoObl 0,2 MA COCTaBHAa npHMepHo 
2000 HMn/MHH B H 36 paHHbIX CTaHAapTHbIX yCAOBHHX HBMepeHHH. 
ripHrOTOBHTb paCTBOp B C O O T B 6 T CTB H H C paCCHHTaHHbIM pa 30 aB- 
AeHHeM pacTBopa B. 

6. roTOBHT nHTb oAHHaKOBbix npenapaTOB a a si HSMCpeiiHH 
3 KTHBH 0 CTH paCTBOpa. jl/IH 3T0T0 MHKpOIIHneTKOH HaHOCHT B 
aAiOMHHHeBbie HawenKH npoSbi no 0,2 m a pacTBopa. npoGni bbi- 

CyiHHBaiOT BOA HH^paKpaCHOH AaMHOH, H H 3 MepHIOT aKTHBHOCTb 
noAynenHbix npenapaTOB. BbinncAHiOT cpeAHee apHcJmeTiinecKoe 
ot H 3 MepeHHH aKTHBHocTH oTAeAbHbix npenapaTOB, cpeAHlOK) 
KBaApaTHHHyio ouiHfiKy pe3yAbTaTa h cpeAHioio OTHOCHTeAbHyio 
KBaApHTHHHyio omnOKy pe3yAbTaTa. 

C on Oct a b aha n o a y He h h bi ft pe 3 yAbTaT H 3 MepeHHH c o>KHAae- 
MbiM (2000 HMn/MHH), npofeepHTb npaBHAbHOCTb nacnopTHbix 

AaHHbix- 

7. PaccHmaTb, khkoh o 6 beM pacTBopa B ny>KHO B 3 HTb aah 
HOAyHeHHH pacTBopa B C 3 aAaHHOH yAeAbH'OH aKTHBHOCTb JO h Ka- 
KOBO koahmcctbo (mt) SAeMeHTa X 6 yAeT b stom o 6 beMe. PaccHH- 
TaTb TaKHce koahhcctbo HOCHTeAH, KOTopoe TpeOyeTCH A a si npn- 
roTOBAeHHH pacTBopa c 3aAaHH0ii KOHueHTp aiiHen MeneHoro 
3A0MeHTa. 
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•8. Hcnojib3ya pe3yjibTaT HSMepeHHfl aKTHBHOcTH, Bupa3HTb 
yaejibHyio aKTHBHOCTb MeneHoro sjieMeHTa b pacTBope B 
® HMn/MHH • Mr • X*, a y^eribiiyK) aKTHB'HocTb pacTBopa B 

B HMIi/mHH • MJI. 

... 9. ripH r0T0BHTb 5 npo6 pacTBopa B (KOHTpojibHoe H3Mepe 
HrieJ ; HS'MepHTb HX aKTHBHOCTb; BblHHCJIHTb CpejlHee apH<J)M€THHe- 
cKoe ot H3MepeHHft aKTHBHOCTH OTflejibHbix npenapaTOB, cpea- 
HlOK) KB3 Ap aTHMHyiO OIUHdKy pe3yjIbTaTa H epeamOK) OTHOCHTejIb- 
Hyio KBaflpaTHqHyio oiundKy pe3VJibTaTa. 

10. Pe3yjibTaTbi Bcex pacneTOB h H3Mepemrfi sanncaTb b 
T a6jiHuy 3, KOTopyro aarox Ha npoBepKy npenonaBaTejno. 

1L YdopKy pa do vero Mecra npoH3BOAHT corjiacHo npaBHji, 
paccMOTpeHHbiM b npaKTHKyMe no TexHHKe 3amirrbj (BbinycK IV)’. 

Ta 6 jiH.ua 3 

<J>opMa 3anHCH pe3yjibtaTOB pa6oTbi 
3aaaHHe 

npHrOTOBHTb paCTBOp C yAeJIbHOfi aKTHBHOCTbK) MCHeHOrO 

ajieMeHTa X* . . . . imkK/mtX* h KOHueHTpaxtHefi SJieMeHTa 

MrX*/MJi b odteMe . . . . . mji. XHMHHecKoe 

coeflHHeHHe, coaepjKamee MeneHHHft ajieMeHT X*: 

TlacnopTHbie daHHbie 6 ah pacreopa A 


HaHMeHOBaHHe H3orona-HHflHKaTopa: ...... 

06-beM pacTBopa b aMnyjie: m.i 

Odmaa aKTHBHOCTb pacTBopa: mK 

yflejibHaa aKTHBHOCTb pacTBopa: mK/mji 


ZlaTa H3MepeH«H aKTHBHocTH npenapaTa: 

KoHueHTpauHH xHMHHecKoro sjieMeHra X b pacTBope: . . mt/mji 

XapatCTepucTUKa pacreopa B 

ZlaTa padoTbi: 

PacTBop A pa36aBJieH b . mji 

yaeJibHaa aKTHBHOCTb pacTBopa B Ha AeHb padoTbi: . . . m.kK/mji 
KoHHeHTpaHHH xHMHHe'CKoro 3JieMeHTa X b pacTBope B: . . urfm 

H3Mepenue aKruenocru pacreopoe B u B 

ZlaTa H3MepeHHH: 

T«n ycTaHOBKH: JVTe ycTanoBKH: 
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Tan cqemwo: Ns cnemHKa: 

3(|)4)eKTHBHOCTb cqeTa: 

CieneHb pa36aBJieHHH pacTBopa B npn H3MepeHHH ero 3 kthb- 

hocth: • 

V„- B ; V p = ..... b; ... • 

Ooh CMemi-iKa N(j, = hmti/mhh. 


««• Q. 03 

Z H ft. 


S 3 
O c » 


! 


I Mhcjio 
| 3 apern- 

CTp. HM- 
nyjibcoB 

a n lak+b 
CQ 


rioKasa 

K HHH 

X jg* i CMeTHlIKa ; 


I 




! 


CKOpOCTb 

cneia o Z £ 

N=n/t j » a II js 

HMn/MHIl ■ P'0 §■ E 

i < cZ. I 


PacMeT 

omnfioK* 


: N np~ • ' • 


Pe 3 yjibTaTi>i H 3 MepeHHfi: 


N U pflJia pacTBopaB = 


-+■ 


NnpflJI^ paCTBOpaB ± 

CpeflHHH 0TH0CHTe„ibHaa KBaapaTumiaa oiiiHfwa pe 3 y.TbTaTa 

/uih pacTBopa B3<ip=' . ... °/o 

;i.ih pacTBopa B8<j p = . . . . % 

JJaAbHetiiuue pacneTbi 

YAeJibHaa aKTHBHOCTb pacTBopa B . . . . hmit/mhh • mji. 

riepexoa OT H 3 MepeH'HH tflKTHBHOCTH B MkK K H 3 Me,peHH 10 B 

r M 1 

hm-h/m-hh: 1 mkK HSOTona X z hmji/mihh. 

J/AeJibHaH aKTHBHOCTb saziaH'Horo -pacTBopa B: .... mkK/mji. 
noJiyMen-HH sajiaHnoro pacTBopa B B3HTb H 3 pacTBopa b 
nopiuuo: mji. 

AKTHBHOCTb 3 TOH IIOpUH'H: .... 


mkK. 


* Teopaio pacqeTa oiuhCok HBMepeHHfi h oCoaHaHeHHH b Teopmi oujhCok 
cm b npaKTHKVMe no pa^HOMCTjniH (sbinycK I). 
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CoaepxaHHe BJieMeHTa X b btoA nopuan: . . . , . MrX. 
TpefiyeMoe KOJiawecTBo BJieMeHTa-HocHTejin jyia npHroTOBJie- 

HHH 3aAa«Horo pacTBopa B: MrX. 

Tpe6yeMoe Ko^aaecTBo xhmh nee koto ooejiHHeHHH b cocraB 
KOTOporo AOJIXeH BXOflHTb X*: ..... Mr. 

y^ejibHas aKTHBHocTb MeneHoro BJieMeHTa b pacTBo,pe B: 

• HMn/MHH - Mir X*. 

YpcjibHaH aKTHBHocTb 3aaaHHoro pacTBopa B: 

HMn/MHH • MJI. 

/IiHTEPiATyPA 

i. B. H. Cn h u u h, n. H. KojoiHroa, M. M. rojiytBHHa A. <l>. 

Ky3HHa, 3. A. CoKOJioaa. MeToau paCoTbi c npHMeHeHfieM pannoak- 
THBHbix HHflHKaTopoB. Hajt. AH CCCP, M. 1955 FHMCHCHHeM paAHoaK 

h 2. A". H. HecMaanoB, B. H. Bapanoa, K. B. 3 a 6 o p e h k o 

p"*^ npaKTHwecKoe pyKoao/cTBO no 

3. COopHHK npaKTHqecKHx pafioT no paflHoxHMiiH. H3fl. Jiry, 1956, 

- m b P 0 c K H ft- Xhmhh H30TonoB. H3fl. AH CCCP 1957 

M C , n ?954 30BaHHe pafl,HOaK ™BHOCTH npn xuMHqecKHx HCMeaoBaHHax. 

,,, ! ,<, 6 ^ KpaTKa ” 9HU H K -T°neaHH «AT 0 MHaa SHepi-nn*. Toe. nayqH H 3 n «Eojib 
man coBeTCKaa 3HUMuione.!UM», M„ 1958. y ' « D0JIb - 

°- ^ 7 P M a h— npaKTHKyM no npHMeHeHHio Hsoronoa h HsavneHHfi n 
8 S R D HCTBe ' B “ nycKH l ' 11 11 111 TCXA, 1959 1960 y 

9. H. E. CrapHK. Ochobh paflnoxHMHH. H 3 fl. AH CCCP, 1959. 
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PAEOTA No 2 

OHPEflEJlEHHE PAAWOXHMMMECKOn HHCTOTbl 
PAAHOAKTHBHbIX nPEIlAPATOB 

B b e a e h h e 

Oie^yeT pa3AHmaTb ABa BHAa mhctothi pa j,ho3Kthb hwx 
npenapaTOB: xhmhhcckhh h p a a h o x h m h m ec k a h 

H H C TOT a. 

J\j IH XapaKTepHCTHKH XHMHMeCKOH HHCTOTbl p aAH03KTHBHbIX 
H30T0n0B HCnOJIb3yK)TCH oSmenpHHHTbie iKpHTepHH HHCTOTbl XH- 
MH'HeCKHX COeAHHeHHH. floSTOMy OCTfl'HOBHMCH Ha IIOHHTHH pa^HO- 
XHMHHeCKOH HHCTOTbl. 

P a A H O a K T H B H bl H H 3 0 T 0 n HBJIB CTCH p a A H O- 
XHMHHeCKH MHCTbl M, C C A TI OH H 0 COACp)K'HT U p H- 

Mcceii a p y r h x p a a h o a k t h b h bi x h 3 o t o n o b. 

B HCKOTopbix cAynanx b 3 k on e p h m e h t a a b h o h pa6ore MoryT 
ncrio.Tb30BaTbCH paAHoaKTHBHbie npenapaTbi, coctohiuhc H3 cmg- 
CH paAHOaKTHBHbIX H30TOnOB A3HHOIX) XHMHHeCKOTO 3JieM0HTa 
ii ji h H3 cMeCH paAH-oaKTHBHbix HsoMepoB. TaKHe npenapaTbi 6y- 

AyT HBAHTbCH paAHOXHMHHCCKH HHCTbIMH, 0CAH OHH He COA^P^T 

npHMecen paAHoaKTHBHbix hsotohob Apyrnx xhmhhcckhx 3Jie- 

MeHTOB- 

nepeHHCAHM KpBTKO OCHOBHbie HCTOHHHKH 3 arpH 3 HeHHH 

paAHoaKTHBHbix npenapaTOB- 

OAHHM H3 OCHOBHbIX HCTOHHHKOB XH MHH0CKOH H paAHOX'HMM- 
necKOH 3 arp H3 h ch h oct h paAHoaKTHBHbix npenapaTOB HBAHeTcn 
ii e a Oct a toh h a n xHMHHecKan hhctoth hcxoahux MaTepnaAOB, noA- 
BepraiomHxcH oSAyneHnio b y ck op h t e a h x hah b aTOMHbix pe- 
aKTopax. npH oSAyneHHH tbkhx h cao ct a to hh o xHMHnecKH 
HHCTbix MaTepnaAOB, KpoMe ochobhoto H30Tona, MoryT noAyHHTb- 
ch Apyrne p aAHoa kt h bh bie H30Tonbi, OTACAenne KOTOpbix ot 
ochobhoto H30T0na 6biBaer h hot a 3 HeAerKHM acaom. Otcioas h 

B03HHKaeT HeKOTOpan BepOHTHOCTb 3arpH3H0HHH paAHOaKTHBHO- 

ro npenapaTa ochobhoto HsoTona ApyrHMH paAHoaKTHBHbiMH 
HBOTOnaMH. 
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B 9T0fi CBH3H HyjKHO IlOAHepKHyTb, mo TpefiOBaHHfl K XHMH- 
necKofl MHCTOTe oSjiywaeMbix MaTepHajiote aojixhh SbiTb hckjiio- 

4HTeJIbHO BHCOXHMH. OjIHaXO, K 3 KHM 6bl HHCTblM HH 6blJI I10A- 

BepraiomHHCH ofijiyqeHHK) MaTepnaji, nan npaBHJio, b npoirecce 
H^epHoro oSjiyweHHH riojiyqaeTCH He oahh paAHoaxTHBHbiH H3o- 
TOn, a HeCKOJlbKO paAHOaxTHBHHX H3OTOH0B. HeJlO B TOM, 4 TO B 
KanecTBe MaTepaajiOB aah oSAyqeHHH wacTo SepyT He MHCTbie 
XHMHHecKHe s^eMeHTbi, a hx coeAHHeHHa. CjieAOBaTejibHO, b npo- 
uecce oG.iy i iemi;i MoryT no/iyqaTbca pa^noaKTHBHbie H 30 Tonw 3a 
CHeT HflepHbIX peaKUHH CO :BCeMH H30T0naMH, npHCyTCTByiOUiHMH 
b ashhom xHMHqecKOM eoeAHHeHHH. C apyroH CTopoHbi, Aa>xe 
npH oSJiyweHHH hhctoto XHMHnecxoro ajieMeHTa Ibo 3 mo>kho 06- 
pa30BaHHe pa3JiH4Hbix p a a h 0 aixT hb h bi x H30TonoB nan AaHHoro 
3^eMeHTa, Tax h Apyrnx ajieMeHTOB. 

TaKHM o6pa30M, Tax hjih HHane B03HHKaeT caoxHaa 3aa,aMa 
pa3AejieHHH H30TOnoB, BbiAejieHHe H3 oSjiyqeHHbix MaTepnajioB 
HyjKHUX paAHOaKTHBHbIX H 30 TOnOB H OHHCTK3 HX OT paAHO- 
axTHBHbix npHMecefi. 

Pa 3 ^ejieHHe h OHHCTxa p aA'HoaxTHBHbix H 30 TonoB, xax npaBH- 
«io, Be^eTCH xHMHqecxHMH MeToflaMH. OAHaxo He Bceraa yAaerca 
nOJiyMHTb paAHOXHMHHeCXH HHCTHe paAHOaXTHlBHble H30T0I1H. 

Kopoae roBopa, Bceiyra HMeeTca HexoTopaH BepoaTHocTb 
IlpHCyTCTBHH B pa^HOBKTHBHOM npenapaTe pa^HOaKTHBHblX npH- 
Meceft. B HenoTOpbix cyiynanx ohh HacTOJihKo Majibi, hto hmh 
mohcho npe«e6peHb. Ho b HeKOTopbix pafiorax Tpe6oBaHHH k pa- 

AHOXHMHHeCKOH MHCTOTe MOryT 6bITb OHeHb BHCOKHMH. 

HaKOHeu, cjieAyeT yxasaTb eme na oahh CBoeo6pa3HbiH 
HCTOHHHK XHMHHCCKOH H paAHOXHMHHeCKOH 3 afpH 3 HeHHOCTH 
paAHoaKTHBHbix npenapaTOB. 

H 3 BecTHo, hto HAepHbie HSJiyneHHH odJia^aioT xhmhh©ckhm 
AeHCTBHeM. npOXOAH Hepe3 BemeCTtBO, OHH Cn 0 C 06 HbI BbI3bIBaTb 
pa3H'oo6pa3Hbie XHMHnecKHe npeBpameHHH. CBejKenpnroTOBjieH- 
hhh h nocTaBjieHHbift Ha xpaHeHHe paAHoaKTHBHbift npenapaT 
«caMoo6;iyqaeTCH» HACpHHM H3JiyneHHeM, HcnycKaeMbiM npH 
pacna^e paAnoaKTHBHoro H30Tona. Hoa achctbh 6 m stoto H3Jiy- 
MeHHH B npenapaTe MoryT nponcxoAHTb TaKHe XHMHnecKHe npe- 
BpameHHH, b pe3yjibTaTe KOTopbix o6pa3yioTcfl HOBbie XHMune- 
CKH6 eoeAHHeHHH, BKJIIOHaiomHe A3HHbIH paAHoaKTHBHbift H30- 
Ton. XHMHnecKoe coeAHHeHae paAHoaKTHBHono H3orona ct 3 ho- 
'BHTCH, TaKHM 06pa30M, XHMHHeCKH 33rpH3HeHHbIM paSAHIHUMH 
HO'BbIMH COeAHHeHHHMH p 3 AH 0 3 KTHB HOTO H30T0na. TaKHe HBJie- 
hhh HafijiioAaiOTCH oco6eHHo Macro c MeneHbiMH opraHHnecKHMH 
coeAHHeHHHMH- Tan, HanpHMep, o6Hapy>KeHo, hto MeneHbiH ce- 
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pofi-35 MeiHOHHn npri A<iHT€JibHOM xpaHPHHH nocTenenno o6ora- 
maeTCfl MHOJKecTBOM pasJiHUHHx flpyrHX coeflHHeHHH, 00Aep*a- 

35 

" lH BcesTO r'oBop ht o tom, mto npoBepxa XHMHiecxoH h paflHo- 
'UMHMeCKOH HHCTOTbi paAHoaKTHBHbix H30TOnOB — BascHaa Ha- 
uajibHaa craAHH pa6oTbi npn npajcnwecKOM HcnoJibaoBaHHH pa- 
AHoaKTHBHbix H30T0I10B. nnncw .. 

Mojkho vcjiobho BbiAeJiHTb ABe rpynnu MeTOA’o'B onpeAeJie- 

HHB paAHOXHMHUeCKoft HHCTOTbi paAHoaKTHBHbix H30TOHOBI <}>h- 
3HMccKHe n xHMHMecKHe. OxapaKTepH3yeM KpaTKO Ka>KAyio H3 
3THX rpynn b oTAeJibHOCTH. 

<J>H 3 HHeCKHe MeTOAW 

B O’CHOBP d)H 3 HUeCKHX MeTOAOB OripeAeJieHHfl pa^HOXHMHMC- 
CKOH HHCTOTbi paAHOaKTHBHbIX H30TOITOB AGJKHT He33BHCHMOCTb 
CXGM II KOHCT3HT paAHOaKTHBHOFO paCBBAH OT BHGLHHHX VC, TO 
RHii Ka*AbiH paAHoaKTHBHbiM H3OT0B xapaxTepHsyeTcn onpe- 
Ae”eHHb,M nep/oAOM noAypacnaAa, cxcmoS pacnaAa « SHepmei. 

K (j)H3HMeCKHM MeTOAaM OnpCAeACHBH paAHOXHM-HMeCKOH 'in 
CTOTbl paAHOaKTHBHbIX H30TOno'B OTHOCHTC5H 

1) cneKTpaAbHblH 3H3AH3 paAHOaKTHBHbIX H 3 AyHeHHH, 

21 3H3AH3 KpHBoii paAHoaKTHBHoro pacnaAa, 

3) 3H3AH3 KpHBbIX nOrAOIUeHHH paAHOaKTHBHbIX •H3Ay , ICHHH 

(a6con6u.HOHHbIH mctoa) • 

ToHHblH aHaJIH3 paAHOXHMIHieCKOH HHCTOTbi paAHOajiTHBHb 
1130T0H0B, HAeHTH(J)HKanHH paAHoaKTHBHbix npHMeceH Moryi 
6biTb npoBeAGHbi c noMombio cneKTpajibHoro anajiHsa pa ah 
aKTHBHbix H3AyHeHHH, HcnycKaeMbix HCCJieAyeMbiM paAHoaioriB- 
ubiM npenapaTOM. CioAa otiiochtch onpeAeJieHHe cocTaea h 
3HCPTHH paAHoaKTHBHoro H3AyHeHHH- OAHaKO 3T0T MeTOfl - 

nce?Aa mo*ct 6biTb ncnoAbsoBaH, Tax xax aah ero npHMeHCHHH 

Heo6xoAHMa cAOXHan (JiHSHHecKan annapa T ypa (aMHAHTyAHbie 

aHajiHsaropH HAepHbix HaJiyueHuft). HaH&wiee nacTo <b Aafiopa- 
tophoh npaxTHKc Hcno.nb3yiOTca mctoau aH3AH3a kphboii paAHo- 
aKTHBHoro pacnaAa h anaAHsa k P hbhx norAoweHHH paAHo- 
aKTHBHbix H3JiyHeHHH. „ u ^ n - u 

MeTOA aH 3 AH 3 a KpHBOH paAHoaKTHBHoro pacnaAa ocHOBaH 
Ha TOM HTO KaJKAblfi p 3 JT H 0 a KT H BH blfl H30T0T1 (HJIH 'pajlHOaKTHB* 
Hfalft H30M ep) OAH03H3HHO xapaKTepHSyCTCH OIipeAeACHHblM 3JBa- 
hphhpm HOCTOHHHOH pacnaAa (7) HAH nepHOAa noAypacnaAa 
(T. ,). CoTAaCHO 3TOMV MCTOAV H 3 MPpflK)T aKTHBHOCTb HCCACAVe- 
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Moro npenapaTa bo BpeMeHH h CTpoaT rpaAna 3aBHCHM0CTH 
«aorap'Bcj)M aKTHB'HOCTH BipeMH'»*. EcJIH paflHOaKTHBHblfl .HBOTOn 
coaepyKauiHHCH b HccaeayeMOM npenapaTe BBaaeTca paaHoxHMH- 
HeCKW MHCTbIM, TO, K3K 3TO BbITeKaeT H3 SKCnOHeHUHaJIbHOrO xa- 
paKTepa 3a«OHa paaHoaKTBBHoro pacnaaa, aoaacHa noayaHTca 
JIHHeHHaH 3aBHCHMOCTb JIOrapH{j)Ma aKTWBHOCTH OT 'BpOMeWH pac- 
naaa. B stom cayaae rpacJ)HK 3a©HcHM0CTH lgA=f(t) aacr B 03 - 
MO)KHOCTb npOH3®eCTH HaeHTHtjjHKaHHK) pajJHOa.KTHBHOro H30T0na 
nyreM onpeaeaeHna no npacf)HKy nep«oaa noaypacnaaa T v . B 
npeaeaax tohhocth HSMepeanfi 3KcnepHMeHTaabHoe 3 naneHHe ne- 
pnoaa noaypacnaaa aoJi*HO coBnacTb c Ta6jranHbi M ero 3Hane- 

HHeM. bCJIH *e paflHOaKTHBHblH H30TOn He JMWIfleTCH paflHOXHMH- 
neOTH nncTbiM, to rpa<{)HK paflHoaKTH'BHoro pacnaaa b noayaora- 
pHjMHnecKHx KoopOTHaTax y*e He 6yaer npeacTasaarb cofioft 
npflMyjo JiHHHio. rpa(J)HnecKHH aHaana nojiynenHOH kphboh aacT 
B03M03KH0CTb OIipeaeaHTb COCTaB H KO/IHHeCTBO paflHOaKTHBHOTO 
3arpH3HeHHH. 

MeTOiI HMeeT - OaHaKO, OrpaHHHeHHH, 3aKJHO- 
B T0M ’ 11X0 c ero noMou i b >° mojkho npaKTHnecKH npo- 
H3BoaHTb aHaana paanoaKTHBHbix HaoTonoB amiib c nepHoaaMH 
noaypaenaaa npHMepno ot aecHTKOB MHHy T ao HecKoabKHX cy- 
o . OneHb KopoTKoacHBymHe h aoarojKHBymne p aan o a kthbhhc 
H aoTonH T3KHM MexoaoM aHaananpoBaTb HeSeJecoo6pa3Ho 
KpoMe Toro, sthm MeroaoM npaKranecKH hcbosmojkho HaeHra- 
nn a°^n Tb P ajIHoaKTHBHbi e naoTonbi c 6aH3KHMH nepHoaaMH 
Ha 500/c ’ °™ aK)mHMHCH A Py r 0T flpyra Menee neM 

™ ° CTaH0BHMC3 6oJIee no ^P°6Ho Ha MeToae aHaanaa Kprfewx 
MeToae 16 ™ 51 P a,zlHoaKTHBHbIX H3ayHeHHH, win a6cop6uHOHHOM 

nun!l 0rJI01UeHHe P a AHOaKTHBHbIX H3ayqeHHft, K3K H3BCCTHO, 33- 
bhcht OT THna h coctaBa HaayneHHft, hx aneprHH, a Taione or 
HeKOTopux CBOHCTB noraomaromeft cpeabi. iJan aaHHoro h 3 - 
ayneHHH h aaa aaHHoro noraomaiomero BemecTBa KpnBaa no- 
f™’ orpa^aromaa aaBHOHMoctb HHTeHCHBHocTH npoxoaa- 
mero vepe3 bemecTBo H3.iyqeHHH or To.mi.HHbi cjioh BemecTBa 

Z l »ET"' KP»=a». n 0 upmm nOT*: 

hhh mo*ho onpeaeaHTb paa BawHbix 4>H3HaecKHx napaMeTpos 
xapaKTepH3yiomHx^ Kaa OBoncTBa caMoro H3ayaeHHa (cocTaB h 
anepraa H3ayqeHHH), Tan h cbohctb 3 noraoiuaiomero BemecTBa 

(Macca, naoTHocTb h t. a). ncmecTBa 

* Cm. pafioTy Ns 8 b npaKTHKyMe no paanoMeTpHH (BbinycK II)'. 
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A6cop6uHOHHbIH MeTOA HBAfleTCH OflHHM H3 M6T0A0B Onpe- 
Ae^ieHHH cocxasa h aneprHH pjwHoaimteHHX HsayieHHH. Ho 
3TOT >Ke MeTOfl MOJKeT 6bITb HCnOJlb30B3H He TOAbKO AAH HAeH- 
TH(bHKaUHH paAHOXHMHHeCKH HHCTbIX paAHOaKTHBHblX H30TOn0B, 
HO H AAH onpeAeAenHH paAHOXHMHHecKoft HHCTOTbi npenapaTOB. 
HAeHTH(J)HKaUHH paAHOaKTHBHblX 33rpH3HeHHH. 

PaccMOTpHM ycAOBHH, npH KOTopbix ueAecoo6pa3Ho npHMe 
HeHHe a6cop6uHOHHoro MeTOAa npH onpeAeAeHHH paflHOXHMHHe- 

CKOH MHCTOTbl paAHOaKTHBHblX H30TOI10B. 

nvcTb AAH H'OCAeAOBaHHH B3»T paAHoaKTHBHbift npenapaT, B 
kotopom HMeeTCH cMecb Asyx paAHoaKTH'BHbix hsotohob, Hcny- 
CKaiomHx 6eTa-JiyMH c npocTHMH cneKTpaMH, ho c pe3KO pa3AHH- 
HOfi MaKCHMaAbHOH SHepTHefi (MHTKHe H JKeCTKHe 6eT ^' JiyqH J n 
Kan H 3 BecTHo, norAomeHHe 6eTa-AyneH mokct 6biTb npH- 
OjiHweHHo onucaHo 3 KcnoHeHU,HaAbHhiM ypaBHeHneM: 


/=/ p e i Ad 


(9) 


rflc / waMaJibHaH h ht e hc hbh oct b HajiyiewHs, / khtchchb- 
nocTb HSJiyueHHJi nouie ero npoxwKAeHHH nepea cjioh BeurecTBd. 

d— TOAIU«Ha CAOH B r/CM 2 , \x — MaiCCOBHH KOS^tfwUHeHT norAO- 
uieHHA B cm 2 /t Tax kbk npn p erHCTp a uh h H3AyHeHHH cnema- 

KOM H3CTHU HHTeH'CHBHOCTb HSAyneHHH npOHOpUHOHaJIbHa CK,>- 
POCTH CHCTa, TO BeAHMHHbi HHTCHCHBHOCTH H3AyneHHH B (JjOpMy.'K 
(9) MoryT 6biTb 3aMeHeHbi cKopocTHMH cneTa: 


/= =/of ' Ad 


(90 


Macco'Bbift K 03 (j)(|)nuHeHT norAomeHHH p ecTb onpeAe-neHHaH 
KOHcraHxa aah Aannoro 6eTa-H3AyHeHHH c npocxbiM cneKipoM. 
CAeAOBaxeAbHO, MaccoBb.fi Koatj>cj)HuneHT norAomeHHH |i 6yAex 
0AHO3H3HH0 xapaKTepH30BaTb AaHHblH 6eTa-paAHOaKTHBHbII 

II 3CTOn . 

EcAH paAHoaKTHBHbiH npenapaT coAepJKHT TOAbKo oahh pa- 
XHOH30TOH, HcnycKaiomnn 6exa-AyMH c npocTHM cneKxpoM i to 
aaBHCHMOCTb A0ra>pn(})Ma ckopocth cnexa lg N ot toawhhh cao 
d AOAJKHa H3o6pa>KaTbCH ® noAyAorapH4)MHMecKHX KoopAHHaTax 
npn6AH3HTeAbH. 0 npHMOH AHHHefi (CM. npaKTHKVM^ HO PW 0 ' 
mctphh BbinycK II). Ecah *e paAHoaKTHBHbiH npenapax 

COACP/KHT AB3 paAHOaKTHBHblX H30T0n3 C HpOCTblMH 6eT3- 

cneKTpa mh, ho c p a 3 a hhh umh m akchm aA bh bi m n xHeprHBMH, 
cAeAOBaxeAbHO, h pasAHHHbiMH npoCeraMH 6exa-AyneH, to bha 
xpadiHKa saBHCHMOCTH IgA/ OT d fiyaer hhbim: noA yHHTca k P h- 
Baa, npoACTaBAennaa b xanecTBe npHMepa Ha pnc. 1. 
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K Taxor© po^a kphboh mojkho npimeHHTb mctoah rpad)Hqe- 
CKoro aHajima , npaMeHaeMue np H aHannse caojxhhx k P hbhx 
paAHoaKTHBHoro pacna A a cMecn AByx hsotohob (cm. npaKTHKVM 
no paaHOMenpHH, sunycx II). Pa3A0>xeHHe kphboh 1—2 Ha A Be 
cocTaBJijnomHe mo>kho npoH3BecTH CAeAyiouiHM 06pa30M. 06o- 
3HaHHM qe P e3 N 1 cxopocTb cqeTa, ofiycjioBjieHHyio peracTpauHeft 
cieTHHKOM MHPKoro fiera-HSJiyqeHHH, a qepea N 2 ~ JxecTxoro 6e- 
Ta-H3JiyqeHHH. Tax nax mh HMeeM cMecb a B yx h3otohob to cqeT- 
hhk perncTpHpyeT cyMMapHoe H3AyqeHHe, h KpHBan 1—2 Bbioa- 
*aeT 3aBHCHM0CTb lg(Ni-j-Nfs) ot TOAmHHbi caoh norAomre- 
JIH d. OAHaxo MHrKoe 6era-H3nyqeH«e npn HeKotopofl TOAmHHe 



IIOrAOTHTCAH SyAeT nOAHOCTbK) IIOrAOmeHO H AajIbHeHUJHH XOA 
iiorjiomeHHH 6era-H3AyqeHHH 6yAeT cooTBeTCTBOBaTb norAome- 
,iH1 ? Ta,,bK0 ^ecTKoro 6eTa-H3Jiyqe H HH. Tbkhm oSpaaoM AHHeft- 
HbiH yqacTOK 2 Ha rpa<j>HKe BbipaacaeT 3a®HCHM0CTb lgAfc ot d. 
fccAH npo3KCTpanoAHpoB 3Tb 3tot AHHeHHHH yqacTOK ao nepece- 
qeHHH c OCbKJ 0PAHH3T, TO MbI HOAyqHM yqaCTOK 2', KOTOpHH 

yAex OTpascaTb xoa nornomeHH'» >kcctkoh xoMnoHeHTH. 
UnpeAeAHH no to^kam yqacTKa 2' IgNi, a no AorapHd>Mv — 
3HaqeHHH cxopocTH cqeTa N i aah pa3Hbix toaihhh d h 3Han 
aKcnepiHMeHTaAbHue 3HaqeHHH cyMMapHOH cxopocTH cqe- 
Ta N~N\-\-N 2 aah yqacrxa 1, mh no pa 3 H 0 CTH onpeAeAHeM 
cxopocTb cqeTa N i =N—N 2 . OTKAaAHBan Ha tom we rpatbHxe 
lg/Vn Ka« (jjyHKUHK) TOAIUHHH OOrAOTHTeAH d, MbI nOAyqHM 
rpaqiHK norAomeHHH warKoro 6eTa-H3nyqeHHa (Ha pnc ] ah- 
n ° HaKAOHy npaMbix 2'— 2 « 3 mowho ompeAeAHTb 
KoaqxpHijHeHTbi norAomeHHH p hah BeAHqHHbi cAoeB noAynorAo- 
meHHH d aah 6eTa-H3AyqeHHH xawAoro H30Tona. CpaBHHBan 
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noJiyMCHHbie AaHHbie co r cnpaBOHHbiMH, mojkho haghth(J)huhpo- 
BaTb H30T0IIH, coAep>Kamnecfl b HcnbiTyeMOM p a ah o a kth b ho m 
npenapaie. 

npHMeHeHHc a6cop6uHO!HHoro m exo a a b a«ajiH3e paAHoxHMH- 

'leCKOH HHCTOTbl p3AH0aKTHBHbIX H30T0H0B UeJieCOo6pa3HO JIHlUb 

B Tex cAynanx, KorAa H30Tonw, HaxoAHmuecH b CMecn, wcnycKa- 
iot n 3 AyMeHHH c pe 3 KO pa3JiHHHOH npoHHKaiomeii cnoco6HOCTbK) 

(MHTKoe h acecTKoe H3AyHeHHe) h kota a b KanecTBe npHMecw 
COAep>KHTCH H 30 T 0 II, HCTiyCKaiOIUHH >KeCTKOe H3Ay^eHHe. Ecjih 
b CMecn b Ka^ecTBe npHMecn naxoAHTCH H30Ton, ncnycKaiomHH 
MHTK06 H3AyneHHe, to TpyAHo onpeAeJiHTb Ha (j^oHe oTHocHTejib- 

Ho 60AbLH0H HHTeHCHBHOCTH >K0CTKHX AyHeH MaJiyiO HHTeHCHB- 
HOCTb MHTKHX AyneH. B 3T0M CAynae a6cop6UHOHHbIH MeTOA 
npH MCHHTb Heue,necoo6pa3Ho. 

JXpyroe agao, KorAa p a am o a kt h b h bi h npenapaT coagp>kht 
paAH 0 H 30 T 0 n, HcnycK a joihh h Mamie avhh, a b KanecrBe npHMP- 

CM COAGp^KHT'CH H30T0n, H C II y C K 2 K) 111 H H vKGCTKHP JiyMH. B 3 TOM 
cAynae mo>kho npnroTOBHTb npenapaT c bhcokoS aKTHBHocTbio, 

■ran UTo6bi a6coAKmioe coAGpHcaHne npHMecn 6bi.no AOCTaTonHo 
AAH o6Hapyn<eHHH ee c noMombio cneTMHKa nacTnu. KpHBaa no- 
rAomeHHH H 3 AyneHHH b no a y a or a p h (J) m h nee k h x KoopAHHaTax b 
3tom CAynae AOAJKHa HMeTb bha, noKa3aHHbiii Ha pnc. 2. 3Ta 
KpHBan xapaKTepH3yeTcn pe3Ko HHcnaAaiomeH nacTbio KpHBon. 
0 Tpa>KaK)iiieft norAomeHHe MHrKoro H3AyneHHH ochobhoto H30to- 
na, h 3 HannTeAbH 0 MeHee pe3K0H ahhchhoh nacTbio kphboh no- 
PAouxeHHH, oTpa^aromeft norAomeHHe JKecTKoro H3AyneHHH H3o- 
Tona-npHMecH. Ta« KaK ajih aHajiH3a B3ht npenapar c 6ojib- 

UIOH aKTH'BHOCTbK), TO npH H3MepeHHH 3KTHBH0CTH 3T0T0 npena- 

paTa AOA^Ha noAynHTbca oneHb 6oAbinaa CKopocTb cneTa. ZIah 
ioro, HTo6bi He AonycTHTb SToro, peKOMeHAyeTca ciiHMaTb Kpn- 
Byio norAomeHHH H 3 AyneHHH, HannHaa c 6oAbiu , Hx toauxhh norAO- 
maiomero BemecTBa h nocTenenHO nepexoAa k MaAbi'M TOAiunHaM. 

HyacHO HMeTb B BHAy, MTO ta aBHaa 3aAana B^AaHHOM CAvnae 
3aKAK)HaeT€H B H AGHTH cj)H K a LL H H paAHOaKTHBHOH npH’Mec-H. Flo- 
3T0My KpHByio norjiomeHHH mo>kho noJinocTbio h hc cHH'Maib, a 
onpeiiejiHTb JiHiub rjiaBHbiM o6pa30M xoj. nonnomemia wecTKoii 
KOMnoHeHTbi h MacTHHHO mhtkoh KOMnoHeHTbi. He aonycKaH npn 

3TOM OHCHb BblCOKHX CKOpOCTeH CHCTa. 

no npsi MOJiHHeHHOMy ynacTKy Kpu'Bofi nor.nomenna mo>kho 
onpcfleJiHTb npo6er hjih cjioh no.iiynor.nomeHHH >KecTKHx 6eia- 
vT yqeH H 33TCM HfleHTHfJlHUHpOBaTb pa^HOaKTHBHHH H30T0n 
lipHMeCb. 

3-KCTpanojin-pyji .nnneiinbiH ynacTOK i<p h soti nomomeuMB 30 

'Z?j 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 



Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


nepeceneHHH c ocbio opAHHaT, mm CMOHceM nojiyuHTb BejiHmiHy 
3KTHBHOCTH H30T0Iia-npHMeCH B HCCJieAyeMOM paAHOaKTHBHOM 
npenapaTe. Ttajiee, 3Han 3(}){j)eKTHBHOCTb cneTa jxjm HSJiyHeHHH 
H 30 Tona-npHMecH, mohcho 3 aTeM paccnHTaTb y^eJibHyio 3 kthb- 
HocTb h OTHOcHTejibHoe coAepncaHHe H30Tona-npHM i ecH & hcxo a- 
hom paAHoaKTHBHOM npenapaxe. 

H3 CKa3aHHOTO BbiTeKaex, uto 3<}><})exTHBHocTb a 6 cop 6 uHOH- 
Horo MeTO,na npH onpeAeJieHMH p aAHOxH m h uecxofi mhctotu pa- 
OTOaKTHBHblX H30TOIIOB C IipOCTblM MHHCHM 6 eTa-H 3 JiyueHHeM 
Mo>KeT 6 biTb oweHb bucoxoft, ecjiH b KawecTBe npHMeoeft c©Aep- 
*aTCfl H30Tonbi, HcnycKaromne jxecTxoe 6 eTa-H 3 Jiy , reHHe. 

ynPAXHEHHE 1 

OnpeAejieHHe paAHOxHMHqecxow mhctotu paflHoaxTviBHoro 
H30T0na cepu-35 c noMouibio a6cop6uHOHHoro mctoab 

riycTb a^ih pa6oTbi B3HT npenapaT H30Tona cepu-35; h HaM 
neoSxoAHMo onpeAejiHTb ero paAHOXHMHuecxyio HHCTOTy. B 03 - 
M0H(H0CTb 3arpfl3HeHHH npenapaia cepu-35 ApyrHMH paAHo- 
aKTHBHUMH H30T0IiaMH BbITexaeT H3 paCCMOTpeHHH HAepHUX 
peaKUHH, Hcnojib3yiomHXCB rah nojiyqewHH cepu-35. ripH btom 
Heo6xoAHMo HMeTb b BHAy, ^to npH o6jiy>ieHHH MaTepnajiOB, xax 
npaBHJIO, OAHOBpeMHHO inpOHCXOAHT HeCKOJIbKO HAepHbIX peax- 
LTHfi C 06pa3OBaHHeM pa3JIHMHbIX paAHOaKTHBHbIX H30Tonote. 

Tax, HanpHMep, npH ofijiyqeHHH cepu HeftTpoHaMH HAyT pe- 
axuHH S 3S (n,p)P 32 h S 34 (n,Y)S 35 , npn ofijiyqeHHH xjiopa HeftTpo- 
H3MH HAyr peaxuHH Cl 35 (n,a)P 82 u Cl(n,p)S 35 , npH 06 /iyueHHH 
cepu AefiTpOHaMH HAyr .peaxuinr S 84 (d,a)P 82 « S 34 (d,p)S 3S . Bee 
3th peaxuHH b npHHUHne MoryT 6 uTb HcnoJib30BaHbi Rjift noRy- 
ueHHH xax 4>oc(J)opa-32, Tax h cepu-35. 

JXjix noJiyqeHHH sthx H30TonoB b paAHOXHMHwecxH mhctom 
BHA e Heo6xoAHMo ocymecTBUBTb hx pa3AejieHHe. Ho creneHb 
pa3Ae^ieHHf[ h ohhctkh H30TonoB Mo*er 6biTb pa 3 Han. 

JJjIX Toro, HT 06 bI yfie^HTbCH B p aAHOXH MIHHeCKOH HHCTOTe 

npenaparoB (J)occ})opa-32 hji-h cepbi-35, npeAHa 3 HaHeHHbix rjix 
QHOAorHMecKHx h Apyrnx 3 KcnepHMeHTOB, cAeuyeT npoBepHTb hx 
paAHOXHMmeCKyiO HHCTOTy. 

H 3 paccMOTpeHHH HAepHbix peaKUHH noJiyneHHH cepbi-35 tebi- 

TeKaeT, HTO B KaHeCTBe OJlHOro H3 B03M0JKHHX paAHOaKTHBHbIX 

HsoTonoB-npHMecH k cepe-35 hbahctch H30T011 cjioc4)opa-32. 

H3oronbi cepbi-35 h cj)oc(})opa-32 HcnycxaiOT 6 eTa-JiywH c npo- 
CTblM 6eTa-CneKTpOM H pe3Ko pa3./IHHHOH MBKCHMaJIbHOH BHep- 

rneH (aah 6eTa-jiyMeft c})oct|)opa-32 E m = 1 ,708 M^b h 
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R rn —780 mtAI/cm 2 , aah 6 eTaviyqtft cepbi-35 E m =0,169 Msb* 
R m =24 mtA1/cm 2 ). 

riosTOMy b ashhom cjiyqae uejiecoo6pa3Ho npnMeHHTb a6- 
copSuHOHHbifl uerojx aah onpeAeAeHHH p bahoxh MnqecKoft hhcto- 
Tbi npenapara cepbi-35, noA 03 peBaH b hcm npHcyiCTBHe npHMe- 
ch H3orona (f>oc(})opa- 32 , ksk H30Tona, ncnycxaiomero >KecTKHe 
6eTa-jiyqH. 


OfiopyAoeaHHe m peaKTHBw 

1. MameqKH H3 aAiOMHHHe'Boft cjioAbrH aah npnroTOBJieHHH 
pa/iHoaKTHBHbix npenapaTOB. 

2. MHKponHneTKH. 

3. Ha6op njiacTHHOK H3 aAiOMHHHH aah norAomeHHH H3Jiy- 
■ qeHHH toalahhoh 100 mf/cm 2 h 10- — 25 mi/cm 2 . 

4 . CqemaH ycraHOBKa B-2 (>KeAaieAbHo Go cbhhuobhm ao- 
mhkom) . 

5. HH(J)paKpacHaH jiaMna aah cyinKH (hah TcpMocTai). 

6. n,penaipaT H30Tona cepbi-35 c yAeAbnoft a kthb-h o c t b io okojio 
10 mkK/mji c npHMecbio cj)oc(})opa-32 okoao 0,1 mkK/ma. 

BbinojiHeHHe paSoTbi 

1. B UeHTp aAIOMIHHHeBOH HaUieMKH H3H0CHT 0 ,1 M A paCTBO- 
pa HCCAeAyeMoro npenapara cepbi-35. BbicyuiHBaiOT pacTBop Ha 
qainenKe Aocyxa noA HH^paxpacHoft AaMnoft (hah b TepMO- 
cTaTe) . 

2. noAyqeHHbiH paAHoaKTHBHbift npenapai b 3ak)mhhhcboh 
qameqKe c noMombio nAeKCHTAacoBoft uojxjiojkkh yciaHaBAHBaioT 
ii a 3-eft no3HUHH noA TopuoBbiM cqerqHKaM. 

3. BHaqane noMemaiOT Me>KAy okhom cqeiqHKa h npenapa- 
TOM CTOAbKO aAIOMHHHeBblX IIAaCTHHOK, MToObl o6maH TOAIUHHa 
noFAomaiomero H3AyqeHHe c{)HAbTpa cocraBHAa okoao 
800 mt/cm 2 . 3anHCbrBaiOT b TaSnnuy 4 noK33aHHH cqeiqHKa npn 

H3MepeHHH HHieHCHBHOCTH npoxoAameFo qepe3 4>HAbTp H3Ayqe- 
MHH. CHHTb OAHy IIAaCTHHKy H BHOBb H3MepHTb H H T e H C HtB H OCT b 
npoxoAHiuero qepe3 $HAbTp H3AyqeHHH. Taxae H3M0peHHH npo- 
H 3 'BOAat ao rex nop, noxa TOAuuiHa c|)ha bTpa He craHeT okoao 
100 mt/cm 2 . 3aTCM noMemaiOT naqKy njiacTHHOK o6meft toallui- 
noft okoao 100 mt/cm 2 h no 10—20 mt/cm 2 }<a>KAaq. H 3 MepHK>r 

HHTCHCHBHOCTb IlpOXOAHUierO H3Ayq0HHH qepe3 HHTepBaAbI 

10 — 20 mt/cm 2 , nocTeneHHo cnHMan iTAacTHHKy 3a nA acTHHKoft. 

H3MepCHHH np0H3B0AHT AO TCX IlOp, nOKa CKOpOCTb CBCTa He 

27 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 



Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 

T a 6 ji ii ti a 4 

FlojiyneHMe kphboh norjiomeHHq H3JiyHeHHfl npenapaTa 

cepw-35 

XlaTa H3Mep6HHH: 

Tan ycTawoBKH: jSle yciaHOBKn: 

Tnn cveTqHKa: Ns CMeTmiKa: 


V H — • .... e\ Vp — e\k— ..... 

Paapeiuaiomee BpeMa yciaHOBKH x— cen. 

0oh cqemHKa = >h mmi/mh h . 
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npeBMCHT 10000 hmii/mhh. Bee pe3yjibTa™ HSMepemrii aanucbi- 
B310T B TaOjIHUy 4. 

y Ka3 aHne: H3MepeiiHe aKT'HBHOcni peKOMenAyeTca bocth co CTani- 

CTHHecKofi ouih6koh 1% (cm. paOoTy N° 7 b npaKirnyMe no paAHOMerpmi 

BbinycK 1). 

4. Ilo pe3yjibTaiaM H3MepeHHii cipoflT b noAyAorapHqmn- 
qecKnx KoopAHHaiax KpHByio norjiomeHHH H 3 AyqeHHH. Ecah b 
H 3AyqeHH!H npenapaia cepbi-35 6yAeT oOHapyAceHa wecTKaa kom- 
noHBHTa, to Hy)KHo onpeAHAHTb, KaKOMy H30Tony oHa npHH3A.'ie 
>kht. XUa ©Toro AHHeHHyio qacTb k pH boh norAomeHHH aah we- 
ctkoh KOMnoHeHTbi aKCTpanoAHpyioT AO nepeceqeiiHfl c ocwo 
opAHiHaT. 

no nojiyqeHHOH npHMon ahhhh onpeAeAjnoT MaKCHMaAbHbiii 
npofier h cjioh noAynorAomeHHH a^ih jkcctkoh KOMnoHeHTbi H3 
,'iyqeHHH, h no sthm noKa3aieAHM HHAeHTH(J)Hii,HpyioT H30Ton- 
npHMecb. ilajiee no oTceqeHHOMy Ha och opAHHaT oipe3Ky (cm. 
pHc. 2.) onpeAeAHK)T vAeAbHyro aKTHBHOCTb Haoiona-npHMecH b 
aiHaAH3HpyeMOM npenapaTe cepbi-35 b hmh/mhh • ma h b mkK/m.m, 

a T3K>Ke paCCHHTblBaKIT OTHO’CHTeAbHOe 3arpH3HeHHe aH3AH3H- 

. mkK npiiMecn , q 0 o „ 

pyeMoro npenapaia, Bbipa>Kaa ero b mk j^ OCHOB Horo H30Tona 

Pe 3 yAbraTbi pacneTOB 3 anncbiBaioT b TagAHuy 5. 

T a 6 ji h u a 5 


<PopMa 3anHcn pe3yAbTaTOB aHaAH 3 a kphboh norAomeHHn 

y^eAbHaa aKTHBHOCTb aHaAH3HpyeMoro npenapaia ce,pbi-.>;> 

(no nacnopiy): mkK/ma. SKcnepHMeHTaAbnue 3Ha- 

qeHHH npoOera h caoh noAynorAomenHH .H3AyqenH« H3orona- 
np'HMecH: R m = m/cu\ d v , = .... miYcm 2 . 

PeayJibTaT h ag h t h <J> h k a uh h H30Tona ‘iipHM.ecH: o6napy>KeHa 

npHMecb HsoTona xagjrHMHbie ™anemiH 

R m == miVcm 2 ; d'/ 3 = mt/cm '. 

3 (|)(J) e k t h b hoc t j> cnexa A< f iH H3.ny h enn vi o6napy>KeHHoi o H30 


Tona-inpHMecH: 

YAeJibHan a.KX’HBHOCXb ripHMecn b ripen a pare: 
HMn/MHH * mji.= 

Oth och xe ji un o e 3 a r p H3 h eH h e : 

mkK ripHM ecn 4 j QQ0/ 0 — - 

mkK OCHOBHOFO H30TOna 


m-kK/mji. 
. °/o. 
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XtiMHMeCKH* MeTOflbl 

XHMHqeCKHM MeTOAaM onpe^eJieHHH paAaoxaMaqecKoft qa- 
CTOTbl paflHOaKTHBHHX :H 3 OT 0 nOB 0 TH 0 CHTCH BCe B 3 BeCTHUe npe- 
?l P i!^ Ue MeT oabi pa3flejieHH« h BbiAejieHaa xhmhhcckhx 
s^eMeHTOB aKC-rpaKUHH, coocaacAeHae, OTroHKa, (BbimejiaqaBa- 
HHe, aacopouHH, 3 Ji€KTpojiH 3 , xpoMaTorpacjma H MHorae Apyrae. 

HMHHecKHe Mero^H auajima pa/tHoxHMHqecKOH mhctotbi 
b coqeTaaaa c 4>H3HaecKHM H MexoAaMa Hauijia mapoKoe 
nPaweaeHae b paAnoxaMaa. 3 to o6aacHaeTca reM hto 
c noMombK) xaMaaecKax mctoaob mohcho He TOAbao oCHapywaTb 
paAaoaKTBBHyio npaMecb, ho Taaace a npenapaTHBHo oaacTHTb 
aHajiH3HpyeMbiii npenapaT or npHMecH. B stom o/SoS”.* 

Jpl ^ i eHMyUleC ' nB0 XHMH,IeCK HX MeTOAOB no CpaBHeHBK) C d>H3B- 
qecKBMa MeTOAaMa, paccMOTpeHHbiMa Bbiuie. 

BMBMecKae MeToa,H pa 3 AejieHHH CMeceft BemecTB b 3 aBaca- 

£2*" TeXH:HKH HX ocymecTBJieHH* MOryr 6uTb ycjlOBHO 

OHTH Ha ABe rpynnbi: CTaTawecKae h AHHHMimecKHe MeTOAhb 

CTaTHqecKHX MeT °Aax npaMeHHeTCH onepaaaji nepeMema- 
HHH peareHTOB roMoreHHbix cacreM bah pa3AaqHbix <ba 3 re- 
TeporeaHbix cbctcm. 3to nepeMeuiaBaHae npoAOjiataeroa ao Tex 

- n „ 0 Ka n He yCTaH0BHTCH B CHCTeMe TepMOABHaMHaecKoe pa B - 
HOBecae. riosTOMy stb MeTOAbi a Ha 3 biBaiOTCH CTaTaqecKHMH 
CymecBeHHbiM HeAOcraTKOM ciaraaecKax mctoaob BBJiaeTca to' 
q ™ ® C ^ y 3aKOHOB P a BHOBecaa pa 3 AejieHae CMeceft HaaorAa He 
MoweT 6 wTb noAHUM. .Hah 6 oJiee bab MeHee HaAeacHoro pa 3 Ae- 
.leHaa CMeca aywHo npoBOAHTb aadpaHHyK) onepauaio hJ^oahh 

3 MH ^ r0KpaTH0 » wanpaMep, MHoroKpaTHo nep-eocaacAaxb 
MHoroKpaTHo aacTparapoBaTb a t. a. 

m, J B » AHHaMH ‘ ieCKHX Meixwax pa 3 AeiieHae CMeceft BemecTB ocy- 

uiecTMaeTCfl npa HanpaBJieaHOM AoaweHaa c M eca aepes aacxpa- 

hJvT UtHe * H A K0CTH » c op 6 eHTbi a pa 3 JiBHHbie peareHThi. Baac- 
npeHMymecTBOM AHHaMaaecKax mctoaob no cpaBHeHaio co 
cxaTHHecKHMB MexoAaMH HB^nexca to, axo b AHHaMaaecKax w- 
nanpaBjieHHoro ABH>KeHaa CMeca CTaTaaecrcae npoaeccbi 
pacnpeaeAeHaa BemecTB Me*Ay pa 3 AaqHbiMa <ba 3 aMB bah pa 3 - 
™"“ MH peareHTawa ocymecTBAjnoTca MHoroKpaTHo aBTOMaTH- 

HCCKH. 

r™r M c eSr ™ cmaM — ~ 

Oahhm b 3 AHHaMaaecKHx mctoaob pa 3 AeAeHBH CMeceft Be- 
mecTB BBAaeTca xpoMaTorpatjjaqecKHfi mctoa. 
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XpoMaTorpac})H^ecKHH MeTOA 6ma pa3pa6oraH te 1903 roAY 
pyccKHM y^eHbiM M. C. Ubctom. B HacTOfliuee epeMH stot Me- 
TOA HBAHeTCH OAHHM 1H3 TAaBHbTX MeTOAOB XHMHH, B TOM HHCA6 II 
pa^HOXHMHH. 

OcHOBbi xpoMaTorpac^HqecKoro MeTOAa noApoOHo HSJiaraioT- 
ch b Kypce JieKUHH. B CBH3H c TeM, hto xpOMaTorpa(J)HHecKHH 
MeTOA uiHpoKo 'Hcnovib3yeTCH b npaKTHKe paOoTbi c paAnoaKTHB- 
HbIMH H30T0naMH B 6HOAOTHH H CeAbCKOM XO35IHCTB0, a ABa 
cjieAyromHX yrrpa>KHeHHH npaKTHKyMa nocBHineHbi npHMeHeHHio 
xpoMaTorpa({)HHecicoro MeTOAa k onpeAeAeHHio paAHOXHMHne- 
ckoh mhctoth p a aho a kt H bh bi x npenapaTo's, npHBeAeM pflA onpe- 
AeJieHHii noHHTHH h tcpmhhob c ob p e m ch hoh xpoMaTorpacfwH. 

Ochobhoh npHHUHn xpOMaTorpacJJHH: jnoOan >khak3h hah 
ra3oo6pa3Han cMecb BemecTB pa3AeA5HOTCH Ha cocTaBHbie kom- 
noHeHTbi b npouecce ABHHteHHH ee nepe3 AHcnepcHbiH MaTepnaji, 
eCJIH CyrueCTByiOT pa3AHHH5I B COpOUHOHHOM B33HMOACHCTBHH 
KOMnOHeHTOB CMeCH C 3THM MaTepnaAOM. 

CopSuHsi (cop6MHOHHoe B3aHMOAeMCTBHe) — npouecc B3an- 
MOAeficT^BHH BemecTB Ha rpaHHue pasueAa cj>€3, npHBOAfliUHH k 
onpeAejieHHOMy pacnpeAeAeHHio BemecTB uemjxy AsyMH cJrnaMH. 

C tohkh 3 peHHH paccMOTpeHHH n p Oct p a h ct b e h h o r o pacnpe- 
AeAeHHH copOnpyeMbix BeiuecTB mo>kho ynasaTb ABa Tnna cop6- 
Uhh: aACOpSuHu h a6cop6uHH. 

AACOpSUHH — COpSUHOHHblH npOUeCC, npH KO'TOpOM cop6n- 
pyeMbie BemecTBa KOHueHTpnpyioTCfl TOAbKo Ha rpaHHue pa3Ae- 
Jia (noBepxHocTH) cpa3. 

A6cop6uHB COpOUHOHHbIM npOUeCC, npH KOTOpOM cop- 

OwpyeMbie BemecTBa pacnpeAeAHioTCH bo BceM oO^eMe conpu- 
KacaioHXHXCH 4^a3. 

Cop6eHT — MaTepnaji, copOnpyiomHH BemecTBa. 

Ha rpaHHue pa3AeJia c))a3 MoryT AencTBOBaTb Asa ochobhhx 
BHAa CHA 3TOM HO- MOACKyAH pHOTO B33HMOAeHCTBHH: MOACKyAflp- 
Hbie CMJIbl (BaH-ACp-BaaAbCOBCKaB CBH3b) H XHMHMeCKHe CHAbl 
(HOHHan H KOBaJieHTHaB CBfl3b). B COOTBeTCTBHH C npHpOAOH 
CHA aTOMHO-MOAeKyAHpHOrO B3aHMOAeHCTBHH MO>KHO BblACAHTb 
TpH OCHOBHbIX BHAa COpfiUHH: MOACKyAJIpHafl COp6UHfl, HOHHafl 

copOuHH h KOBaJieHTHaa copSunsi. HoHHan h KOBaAeHTHaa cop6- 

UHH MoryT ObITb 06 T>eAHHeHbI OAHHM oOlAHM TepMHHOM XHMHHC- 
CKOH COpOUHH. 

riOCTaHOBKa COpOUHOHHblX onblTOB HAH TeXHHHeCKOe HCHOAb- 
30fBBHHe COpOUHH OCymeCTBAHIOTCH B AByX OCHOBHbIX BapHUH- 
Tax: cTaTHHecKaji cop6uhh h AHHaMHHecKaa copSuHH. 

CTaTHHeCKaB COp6UH« (craTHKa COp6AHH) ~ COpOUHOHHblH 
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npouecc, npoTeKaioiuHH npn MexaHHnecKOM nepeMeuiHBaHHH 
^Byx HecMeuirfBaioiUHXCH 4)33 h 3aBepmaiomHHCfl yciaHOBjieHH- 
eM cop6uHOHHoro paBHOBecHH Me}K/jy conpHKacaioiuHMHCfl 
d)a3aMH. 

flHHaMMHeCKasi COpSUHfl (AHHaMHKa COp6uHH) — COpfiUHOH- 
Hbifl npouecc, ocyiuecTBJiynoiUHHCH b ycjicBHBx HanpaBjieHHoro 
OTHOCHTeJlbHOro UBHHCeHHfl AByX COnpHKacaKDIUHXCH $33, Hanpn- 
Mep, npH ^^BTpauHH >KHAKocTefi hjih ra30B qepe3 cjioh nopH- 
cToro MaTepnajia. OTCioAa BbiTeKaeT, mo xpoMaTorpa4)HHecKHH 
MeTou pasuejieHHH CMeceii BemecTB ocHOBaH hmchho Ha HBjie- 
hhh AHHaMHHecKoft cop6uHH BeiuecTa. 

Cop6HpyeMocTb — BeJiHHHHa, xapaKTepnayioiuaH npOHHocTb 
CBH3H UBHHOrO BeiUCCTBa >c UBHHblM C0p6eHT0M. Cop6HpyeMOCTb 
M0>KeT H3MepHTbCfl HJIH SHepTHeft COp6UHOHHOrO B3aHMOUeftCT- 
bhh hjih BejiHnHHoH TepMOAHHaMHHecKoft KOHCTaHTbi b ypasHe- 
hhh H30TepMbi copSunn (pacnpeAejieHHfl) . 

CopouHOHHbiH psiA — p hu BemecTB, pacnojioHceHHbix b 

nopauKe yMeHbineHHH hx copfinpyeMocTH Ha ubhhom cop6eHTe. 

XpoMaTorpa^itHecKafi KOJiOHKa — cjioh oopfieHTa, KOTopbifi 
Hcnojib3yeTca rjm xpoMaTorpa4>HHecKoro pa3ucjieHHa cMecn 
BemecTB. 

XpoMaTorpaMMa — cepHH 3 oh BeiuecTB, pacnpeAejieHHbix no 
A^iHHe xpoMaTorpa4>HHecKOH kojiohkh b HanpaBJieHHH noToxa b 
nopHAKe yMeHbmeHHa hx copfinpyeMocTH. 

B OCHOBy KJiaCCH4>HKaUHH BHAOB xpoMaTorpa4>HH MOJKHO no- 
JioKHTb pa3JiHHHbie npH3HaKH. Han&ojiee npaBHJibHo KjiaccH^JH- 
UHpOBaTb BHAbi xpoMaTorpa4>HH no mnaM cop6uHOHHoro B3an- 
MOAeHCTiBHH. B COOTBeTCTBHH C 3THM npH3H3KOM MOJKHO yxa3aTb 
TpH ocHOBHbix BHAa xpoMaTorpa4)HH: MOJieKyjijipHyio, HOHHyio 
h KoeajieHTHyio. HocjieAHHe A»a BHAa xpoMaTorpa(})HH MoryT 
6bITb oSTDeAHHeHbl odmHM Ha3B3HHeM XHMHHeCKOfi xpOMaTO- 
rpa(J)HH. 

AACOpSuHOHHaJI XpOMaTOrpa(J)HH — P a3HOBHAHOCTb XpOMaTO- 
rpa4)HH, B KOTOpOH HCnOJIb3yiOrCH HBJieHHH aAC0p6UHH. 

A6cop6uHOHHaa xpoMaTorpa«J)HH — pa3HOBHAHocTb xpoMaTO- 
rpa^JHH, B KOTOpOH HCnOJIb3yiOTCJI HBJieHHH a6cop6UHH 

OcaflOHHaa xpoMaTorpa^HH - paaHOBHAHocTb xpoMaTorpa- 
(pHH, B KOTOpOH HCnOJIb3yeTCH HBJieHHe 06pa30BaHHfl IB XpOMaTO- 
rpa(|)HHecKOH KOJiOHKe oca/iKOB. 06pa30BaHHe oca^KOB ecTb 
KpaftHHft cjiynaH B3aHMOAeHCTBHH conpHKacaromHxcH tj>a3, npa 
KOTOpOM npOHCXOAHT o6pa30BaHHe HOBbix TpyAHopacTBopHMbix 
$a3 (ocaAKOB). 

B MOJi«Ky.napHoft xpoMaTorpa<J)HH MoryT 6biTb yK 33 aHbi 
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oieAViomHe pa3HOBHAHOCTH: aAcopSuHOHHaa xpoMaTorpa<J>Ha 
(KJiaccHHecKHH MeTOA M. C. U,BeTa), a6cop6unoHHan xpOMaTO- 
rpatjma (pacnpeAeJiHTejibHaa xpoMaTorpatjma pacnpeAGAeHne 
MestAy AByMH jkhakhmh HecMemHBaiomHMHCH <|)a3aMH) , ocaAoa- 
Haa xpoMaTorpa^HH (BbinaAeHHe MOAeKyjiapHbix ocaAKob). 

B hohhoh xpoMaTorpa$HH MoryT 6bm> BbiAeAeHbi cjieAyio- 
lUHe pa3HOBHAHOCTH: HOHOo0MeHHaa xpOMaTorpa^Hfl, ocaAOMHaa 
xpOMaTorpai|>Ha hohob. 

fljia uenea xpoMaTorpacJmaecKoro pa3AejieHna cMeceft BemecTB 
ocoSeHHo nepcneKTHBHO HcnoAb30 B aHHe enenH'4>HaecKHx (H36apa- 
TeAbHblx) XHMHMeCKHX peaKUHH, oBasaHHHx c npoaiBACHHeM KOBa- 
AeHTHbIX CHA ( aKTH'BHpOBaH'H 3a aACOpfiUHH, K0MnAeKC006pa30Ba- 

HHe H AP-) • 1 , 

B 3 aiBHCHMOCTH ot Toro, KaKaa (j)a3a b xpoMaTorpaqmaecKon 
KOAOHKe aBAaeTCa nOABHKHOH (j)a30H, M0)KH0 p33AHHHTb )KHA‘ 
KOCTHyio xpoMaTorpatJwio a ra30Byio xpoMaTorpa(j)Hio- 

XpoMaTorpaijjHpoBaHHe — npaeMbi npaKTHaecKoro ocyme- 
cTBAeHHa xpoMaTorpacjmaecKoro pa3AeAeHHH CMecea BemecTB. 

CymecTByeT Tpa ochobhhx cnoco6a xpoMaTorpaiJmpoBaHHH'. 
iKwiyaeHae nepBHHHoft (iJipoHTaAbHoft) xpoMaTorpaMMbi, npoMbi- 
B3HHe H iBblTeCHeHHC. 

FlojiyaeHae nepBHHHofi ((JjpoHTajibHoa) xpoMaTorpaMMbi 

cJ)HAbTpau,Ha hcxoahoh CMecH 'BemecTB aepe3 xpoMaTorpatJmae- 
cayio KOAOHKy, b pe3yAbT3Te aero npoacxoAHT aacTHHHOe hah 
noAHoe pa3AeAeHHe cmgch BemecTB. XpoMaTorpacJmaecKHft aHa- 
AH3 CMecH BemecTB, ocHOBaHHbift Ha cnoco6e noAyaeHHH nepBHa- 
HOH XpoMaTorpaMMbi, Ha3bIBaeTCH (jlpOHTaAbHblM 3HaAH30M HAH 
4>poHTaAbHOH xpOMaTorpa^Heii. 

[IpoMbiBaHHe — nponycxaHHe aepe3 KOAOHKy pacTBOpHTeAH 
nocAe npeABapHTeAbHoro BBeAeHHa a KOAOHKy nopuHH hcxoahoh 
CM ecH BemecTB. XpoMaTorpacjmaecKoe pa3AeAeHHe cmgch Beme- 
cTB, ocHOBaHHoe Ha cnoco6e npoMbiBaHHa, Ha3biBaeTca npoMbiBa- 
TeAbHOH MAH 3AI0THBH0H XpOMaTOrpaiJlHeH. 

BuTecHeHHe — nponycxaHHe aepe3 KOAOHKy pacTBopa Aecop- 
Gnpyiomero BemecTBa (BbiTecHHTeAa) nocAe npeABapHTeAbHoro 
BBeAGHHH B KOAOHKy HOpUKH HCXOAHOft CMeCH BemOCTB. XpOMa- 
TorpacjmaecKoe pa3AeAeHHe CMeceii BemecTB, ocHOBaHHoe Ha 
npHMeHeHHH cnocoSa BbiTecHeHHa, Ha3biBaeTca BMTecHHTeAbHbiM 
aHaAH30M hah BWTecHHTeAbHoii xpoMaTorpa<JjHefi. 

Ha TeaeHHe xpoMaTorpatjjHaecKoro npopecca mo>kho oKa3bi- 
BaTb aKTHBHOe B03A6HCTBHe AOnOAHHTeAbHbIMH XHMHaeCKHMH 
HAH <|)H3HHeCKHMH CpeACTBaMH, K XHMHHeCKHM CpeACTB3M OT- 
hochtch, HanpHMep, npoMbiBaHae koaohkh pacTBopoM KOMriAe- 
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SSSS 8088 ™ 8 ’ AatOU * er ° c pa 3 Ae^HeMhIMH COeAHHeHHHMH 
paCTBOpHMUe KOMnJieKCU pa 3 JIHHHoft yCTOHMHBOCTH. K d)H 3 OTe- 
ckhm cnoco 6 aM B 03 AeficTBHH Ha xp 0 MaT 0 rpa<bHHecKHft noouecc 

Za, c „T.? p " MeHeHHe ™“®p«yp»oro irsstsss 

pa<j)HH), 9 ji eKTp h H ecKoro ikwih (3^eKTpoxpon*aTorpad)HH) , Mar- 
HHraoro riojia (MarHeToxpoMaTorpacjjHH) . P ™ 

*J*y CHM0C ™ 0T TexHHHecKoro o<j>op»uieHiiH xpoMaiorpa- 
(})HqecKoro onuTa pa 3 JmqaiOT cjieAyiomHe pasHOBHHHocTH xoo- 

topShJT K0J10H0,,Ha,, xpOMaTorpatpHH h 6yMa*Haa x P omjT- 
Torpa 4 »HH (oAHOMepHaa, AByMepHaa, KpyroBaa h t. j,). ' 

KojiOHOHHaa xpoMaTorpatpHa — xpoMaTorpadwqecKoe paaae- 
^eaue cweceft bemectB H a KOAOHKax SopHcrax SpflSfSL 

x P OMaTOr P a 4 ,HH — xpoMaTorpa4> H ?ecKoe 'paaae- 

CyMarH meCTB Ha n0JI0CaX HJ JH ^HCTaX (j)HJIbTpOBajIbHOft 

rn „^ M KawecTBeHHoro h KOAHqecTBeHHoro aHajiH 3 a xpoMaw- 
rpaMM Moryr dhm, Hcnojib 30 BaHH jnodue noAXOAHmae MeroiiN 
xHMH^ecKoro h (f>H 3 HHecKoro aHajiH3a. 

vr, r f lpOHB,,Ie * 1He “ npouecc iBblHBJieHHH HeBHAHMbIX CecUBeTHblX 
xpoMaTorpa 4 )HqecKHx 3 oh ny T eM odpadoTKH xpoMaTOrnaMMk 
XHMHHeCKHMH peaKTHB 3 MH, AaiOIUHMH peaKUHH OKpauiHBaHHa c 
aHajiH 3 HpyeMbiMH BemecTBaMH. OKpauiHBaHHa c 

AHajiH 3 HeoKpauieHHbix xpoMaTorpaMM mohcho npoHSBoiiHTb 

rmrTrto Ulb ^ 4 >H3H ' leCKHX MeTOAOfe: H 3 MepeHHe AH 3 JieKTpH«ieCKOft 
nOCTOHHHOH CJI 06 B KOJIOHKH C noMOUIblO paAHOTCXHHqeCKHX cxeM 
pfijiyqeHHe xpoMarorpawM yabrpa^HiwCTOBHM 
hobckhmh JiyqaMH. aHa^ xpoMarorpaMM ^yx ’dSib Hc 

5 "p T ?S„“' SEgfiT?* ""H**** 

np H coweraHHH Me-roAa xpoMaTorpad>HH c ADvroiMH Ammo 

™rZnT MH B °3HHKaiOT HOBhie KOMUJieKCHbl^MeTOAlJ K Ta- 
KHM KOMn;ieKCHHM MeTO^aM OTHOCHTCH Hflnnwvrpn WA* An 

(coieTaHHe n M a^rpa$™ E'xpSr^ 

s *ssr po "* rorp * ,|, "“- t “» «» ii^<ss s 

t ** b **h» ^ aK B hhx coqeTaioTCtf nDeHMviii^cT- 
aa HeCKOjibKHx mctoxob a b„ecTe c tcm hciwXISX 

Sh ° CTaT ™' " PHCym " e “*»“* " 3 ««W? “X 

aKTL a ST,?r' P *T a “ x P OMa TorpaMMa MexaBux (paw 

KTHBHMX) BemeCTB. AHaAH 3 p 3 AH OXp OM 3 TOrD 3 M M MfHKPT nnn. 
H 3 BOAHTbCH MSTpAaMH paAHOaBTOrpa 4 )HH IH paAHOMeTpHH. P 
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ripHMeHeHHe paAHOxpoMaTorpacpHHecKoro MeTOAa b onpeae- 

JieHHH paflHOXHMHqeCKOft MHCTOTbl paAH'OaKTHBHbIX H30TOIIOB 
33KjiiOHaeTCH b xpoMaTorpatpHpoBaHHH paAHoaKTHBHoro npena- 
paTa h nocJieAyromeM aHajinae noAyneHHOH paAHOxpoMaTO- 
rpaMMbi MeToaaMH paanoaBTorpa^HH h paAHOMeTpHH. A.™ xpo- 
M3Torpa(J)HpoBaHHB paAHoaKTHBHbix npenapaTOB MoryT 6bm> hc- 
noJib30BaHhi Jiio6bie noAXOAfliUHe pa3HOBHA«ocTH xpoMaTorpa- 
(J)HHecKoro MeTOAa, yKa3aHHbie Bbime. 

B ashhoS padoTe npeAAaraeTCH BbinoJiHHTb ABa ynpa)KHeHHH 
H a npHMeHeHHe paAHOxpoMaTorpaipHHecKoro MeTOAa b onpeAeAe- 
HHH paAHOXHMHHeCKOft HHCTOTbl paAHOaKTHBHbIX H30T0n0B. 

yriPAMHEHHE 2 

OnpeACJieHHe npHMecefi paAHoaKTHBHbix MeTaAAOB b 
npenapaTe paAHoaKTHBHoro H30Tona <|ioc(|)Opa-32 mctoaom 

KOAOHOMHOfi paAHOxpOMaTorpa<j)HH 

ripH noAyneHHH cj)oc(f>opa-32 hah cepbi-35 Macro b KanecTBe 

M-aTepHaAOB aah HAepHoro o>6AyHeHHH HcnoAb3yK>T coeAHHeHHH 

c MeraAAaMH, HanpHMep, NaCl, KC1, RbCl, Ca(P03)*. 
FeCb, FeP, FeS h Apyrne. KpoMe Toro, b oCAynaeMbix MaTepna- 
jiax MoryT ’b BHAe npHMecefi HaxoAHTbCH h Apyrne MeTaAAbi. Ha- 
npHMep, coeAHHeHHH »eAe3a MoryT 6bm> 3arpH3HeHbi TipHMecbio 
K 06 aAbTa H T. A- 

OaHHM H 3 3(J)(|)eKTHBHblX MeTOAOB yA3ACHHH 'P 3 A H03 KT H B H hi X 
npHMecefi, coAep)Kaiu,HxcH b pacTBopax b hohhoh (popMe, hbahct- 
CH MeTOA HOHOOSMeHHOH XpOMaTOrpaepHH. 

B KaneCTBe HOHOOpMeHHblX COpSeHTOB UJHpOKO HCnOAb3yiOTCH 
HOHOOpMeHHbie CMOAbI, HBAHlOIHHeCH CHHTeTHHeCKHMH HOHOred- 
HblMH n p OCT p aHCTB6H H bl M H noAHMepaMH. 

B MOAeKyAHpHOH CeTKe T3KHX nOAHMepOB COAepKaTCH OfiMeH- 
Hue HOHbi, KOTOpbie MoryT BCTynaTb b peaKUHH hohhoto ofiMeHa 
B pacTBopax 3AeKTp0AHT0B: 

RA +BZ ?=± RB -j- AZ, 

rAe R — cHMOBOAHHecKoe o6o3HaHeHHe HOHoreHHOro paAHKaAa 
CMOAbI, A H B — 06M6HHBaK)mHeCH HOHbi, Z — KaTHOHHblfi HAH 
aHHOHHUH OCTaTOK B 33BHCHM0CTH OT TOrO, o6MeHHB3IOTCH AH 
KaTHOHU HAH 3HHOHbI. 

HoHoo6MeHHHecop6eHTH, o6MeHHBaiomHe K3TH0HH, nacTo co- 
KpameHHo Ha3biBaioT KaTHOHHTaMH, a ofiMeHHBaiomHe aHHOHW — 
aHHOHHTaMH. 
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Ajih norviomeHHa KaTHOHOB mctbaaob HeotSxoAHMO Hcnojib 30 - 
Barb KaTHOHHTbi. Tax, HanpHMep, a Jin toto, 4 To 6 t>i oHHCTHTb pac- 
TBOp OT paflHOaKTHBHbIX K3TH0H0B MeTHAAOB, HyXCHO nponyCTHTb 
pacTBop qepe 3 kojiohky KaTH'OHHTa. TaKaa KOjioHKa jo^xcHa cop- 
SHpOBaTb pajHHOaKTHBHbie K3THOHM MeTajIJIOB. 

KojioHKH KaTHOHHTOB HAH BHHOHHTOB M 0 TyT SbITb HOnOAb 30 - 
BaHbi h aah onpeaejieHHH p a ah ox hmh nee koh hhctotm paaBoaKTHB- 

HblX H30T0II0B. 

n PH HCn0.1b30BaHHH KOAOHOK HOHOOgMeHHblX COpSeHTOB AAH 
ySajieHHH H3 pacrBopa Tex hah hhux pajHoaKTHBHux KOMnoHeH- 
TOB HyJKHQy OAH3KO, XOpOIUo 3HaTb BOBMOJKHblft XHMH3M HpOUeC- 

cob, npoHcxoflHmnx b hohooGmshhoS KOJiOHKe. n P H nponycKaHHH 

pa3J!H^HbIX paCTBOpOB Bepe3 KOAOHKH HOHOOgMeHHblX COpSeHTOB 
HywHo 6biTb yBepeHHbiM b tom, hto KOMnoHeHT, yaajieHHe KOTopo- 
ro npeAnojiaraercH npoH3BecTH, AeftcraHTejibiHo HaxoAHTCH b hc- 
XOAHOM paCTBOpe B HyiKHOfl HOHHOH (pOpMe. 

ZleAo :B tom, hto «racTO -MeraAAbi b 3 aB hc h mocth ot cocTaBa 
h pH pacTBOpa MoryT CbiTb He TOAbKo b (popMe flpocTbix cbo- 
60AHHX KaTHOHOB, HO H jaBaTb KOMIUICKCHblC COeAHHeHHH C pa3- 
AHHHblMH, 3 IiaKOM H BCAHHHHOH 3 apHAa. TaK, HanpHMep, JKeJie 30 
AaeT- HceJie 30 - 4 K>c<J)aTHHe KOMnjte'KChi, KOTOpbie, SyAyHH aAeKTpo- 
OTpHHafeJIbHblMH, He 6yAyT COpdHpOBaTbCH B KOJiOHKe KaTHOHHTa, 
C Apyrofi CfopOHbl, H HeKOTOpbie KHCAOTbl MoryT ASBaTb KOM- 
njiBKCHbie coeAHHeHHH pa 3 JiHHHoro cocTaBa h pa3JiHHHofl 3apHfl- 
HOCTH. KpOMe TOTO, |B HOHO O 6 M e H H H X KOAOHKax HeriOCpeACTBeHHO 
b npouecce xpoMaTorpacpHpoBaHHH MoryT C 03 AaBaTbCH TaKne 
ycjioBHH, npn KOTOpbix 6yAyT npoTexaTb homhmo HOHoo6MeHHofl 
cop6uHH TaKHce h paajiHHHbie Apyrne noSoHHbie (pHSH'Ko-XHMHHe- 

cKHe npoueccbi — o6pa30BaHHe ocaAKOB, KOMHAeKcoo 6 pa 30 Ba- 

HHe h Apyrne. 

TaK, HanpHMep, npn H36biTKe b pacTBope rHApoKCHAbHbix 
HOHOB B HOHOO0MeHHOfi KOAOHKe BO3MOJKHH0 BbinaAeHHe OCaAKa 
rHApooKHCB xeAeSa, a ecjiH b pacTBope npncyTCTByiOT (poccpaT- 
hohh, to h o6pa30BaHHe ocaAKa cpocipaTa HceAesa. 

npH pa3pa6oTKe pauHOHajibHbix cxeM pa3AeAeHHn BemecTB 
xpoMaTorpaipHnecKHM mctoaom HeoSxoAHM npeABapHTeJibHufi 
BcecTdpoHHHfi aHajiiis xHMHSMa B03 MOHdtbix. npoueccoB. 

B AaiiHOM yfipa>KHeHHH aah onwfa ’6yAeT Aan npenapaT cpoc- J 
(popa-32 c npHMecbio Ko6aAbTa-60. 3aAana 6yAeT 3aKAK)naTbCH 

B TOM, HTOSh C nOMOIUblO K3THOHHTOBO0 KOAOHKH OdHapyHCHTb 

npHMBcb Ko6aAbTa-60, oTAeanTb ee ot paAHoaKTHBHoro 

pa^32 h oBpeAe^Htb otHocHTejibHyio 3arpH3HeHHocTb npenapaTa 

tpocipopa-32. 
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B K3MGCTBC KaTHOHHTa SyfleT HCn0JIb30BaHa KaTHOHOOgMeH- 
Haa cMOJia KY-2, aBjisnomaaca CHJibHOKHCJioTHbiM k3thohhtom. 
CMoaa aoa>KHa SbiTb npHroTOBaena b H-4)opMe. 3to 3Haa«T, 
HTO ogMeHHbIM HOHOM, HaXOflHlUHMCa B CMOJie, HBaneTCH HOH H 
npH npo'irycKaHHH pacTBopa aaeKTpoaHTa aepe3 KoaoHKy Taxoft 
cMojibi KaiHOHbi gyayT norjiomaTbca b oGmch Ha moh Boaopoaa. 

npeaBapHrejibHbiMH onbuaMH ycraHOBaeHO, hto KoSaabT b 
npHcyTCTBHH (J)oc(|)opHoft KHCJioTbi HaxoaHTCH B $opMe npOCTO- 
■ro KaTHOHa Co ++ h HHKaKHe apyrne nogoaHbie npoueccbi, xpoMe 
HOHHOro ogMeria H Co ++ B KaTHOHHTOBOH KOJIOHK6 HC HayT. 

KojioHKa KaTHOHHTa gyaeT noJiHocTbio copfinpoBaTb coaep>xa- 
iUHeca o pacTBope cJ>oc(J)opHoft KHcaoTbi hohh KoSaabTa. 

CyuiHocTb MeToanKH oTaeaeHHH xoSaabTa ot $oc$iaTa fiyaeT 
3aKaK»aaTbca b caeayiomeM. 

CHanaaa HyjKHo SyaeT npnroTOBHTb KoaoHKy CMoau K.y-2 
b H-t})opMe. Aaa onuxa 6epyT TaKoe KOJina ecTBO CMoau, 
>iTo6bi ee eMKOCTb noraomeHHa 3Ha<iHTeabHO npeBbimaaa Koan- 
aecTBo npHMecefi, Haanane KOTOpbix npeanoaaraeTca b paano- 
3 KTHBHOM npenapaTe. PeKOMeHayeTca npjiroTOBHTb cMoay, 
HMoiomyio 3 epHeHHe b npeaeaax 0,1 — 0,25 mm. HacbimeHne cmo- 
abi hohom iBoaopoaa npo'H3BoaHTca iivtcm <|)HabTpaaHH aepea 
KoaonKy cMoabi pacTBopa KHcaoTbi, HanpHMep, HC1. H36htoi< 
HC1 33 TeM yaaaaeTca n p o m hb a h h e m KoaoHKH aHCTHaanpoBaH- 
HOH BOaOH. ' 

Ilocae Toro, Kai< Koaomca roTOBa k padwe, nepe3 Hee 
nponycKaioT h c c- ’ i c a v c m b n"i paaHoaKTKBHbiH pacTBop. ,Haaee ko- 
aoriKy npoMbmaiOT Boaofi aaa yaaaeHHH H3 Hee ocTaTKOB 
pacTBopa. Ecan b nccaeaysMOM npenapaTe 6biaa npHMecb paano- 
aKTHBHbix KaTHonoB MeTaaaoB h b KoaonKe ocymecTBaaaacb 
ToabKo npocTaa peai<n,HH HOHHoro ogMeHa, to b BepxHHX caoax 
KoaoHKH aoaJKHa o6pa30BaTbca paanoaKTHBHaH' 30Ha copgnpo- 
naHHbix paanoaKTHBi-ibix KaTHonoB. 06napy>KHTb 3Ty 30 hv mo>khO 
c noMombio TopHOBoro cneTHHKa-uxyna c awa^parMOH b BHae 
mean (cm. pnc. 3). 

TopaoBbie cneTHHKH-mynbi, npeaHa3HaHPHHbie aan TOyneHHH 
pacnpeaeaeHHH paanoaKTHBHbix BemecTB b xpoMaTorpa^JHnecKHX 
icoaoiiKax, CHaf)>i:aioTCH HaOopoM anai^parM H3 pa3aHHHbix Ma- 
TepnaaoB (naeKCHraac, aaioMHHHH, cBHHeu, h ap.), c pa3aHHHofi 
lUHpHHOH mean n c pa3aHHHOH ToauiHHOH noraomaiomero 
eaoa. Bbi6op Tex nan hhhx ana^parM a'HKTyercH ycaoBHHMH 
onbiTa, thhom perHCTpHpyeMoro H3ayneHHH, ypoBHeM a kthbjiocth 
h t. a. Kpowe Toro, Tanne caeTHUKH-mynbi cHagacaioTcfl nagopoM 
oTaeabHbix naacTHHOK-rioraoTHTeaeft a^n 3ai<pbiBaHHH mean 
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AHa$parMbi c noMombio KOTopbix TaioKe mo>kho peryjinpOBaTb 
CKopocTb C4era cuemHKa, nonnomaTb oTAeJibHbie KOMnoHeHTbi 
HAepHoro 

Ha pHC. 4 cxeMaTHHecKH noKa3aHo pacno.io>KeHHe cneTqHKa- 
myna h xpop.iarorpacj)HHecKOH kojiohkh b npouecce H3y>ieHHH pac- 
npeaeJieHHH paAHoaKTHBHbix BemecTB b kojiohkc. 

HeaocTaTKOM TaKoro cnocoSa H3yHeHHH pacnpeaejieHHH 
paAnoaKTHBHbix BemecTB b xpoMaTorpatJiH^ecKHx KCwioHKax 
aBJiBeTcB 1 to, mo c noMombio cMemuKa-myna mojkho o6HapyHCHTb 



Phc. 3 . To p u ob w h cmrniHK-myn c HaoopOM iiHa(|)parM h nJiacTH- 
HOK-noiviOTHTejieH. 

TOJibKo H30Tonbi, ncnycKaiomHe >KecTKoe npOHHKaiomee 

H3JiyneHHe. 

JIjih 6ojiee ncuiHoro onpeAejieHHfl cop6npotBaHHbix b kojiohkc 
npHMeCeft MO>KHO npOH3BeOTH HX BbiTecHeHHe H3 KOJIOHKH B $ HJIb - 
Tp3T, a 33T6M H3MepHTb aKTHBHOCTb nOJiyHeHHOrO paAHOaKTHBHO- 
ro (JjHJibTpaTa 06 huh mm cnocoSoM. Ho nojiHoe BbiTecHeHHe copSn- 
poBaHHbix npHMecew He Bcer^a yAaeTCH npoH3BecTH, TaK KaK 
HeKOTopbie BemecTBa HacTOJibKo npoHHo cop6HpyiOTCH, hto ajih 
hx nojiHoro BbiTecHeHHH Heo6xoAHMO nponycKaTb 3 HanHTeJibHbie 
oe^eMbi pacTBopa BbiTecHHTejin. 

Mo>kho noHTH h ^pyrHM nyTeM — npoH3BecTH cyxoe hjth 
MOKpoe oaojieHHe cmojibi, copCnpoBatemeH paAHoaKTHBHbie npH- 
MeCH, H OnpeAeJIHTb aKTHBHOTb 30JIBI HJIH pacTBopa 30JIU. npH 
H3BeCTH0H CTaHAapTH3aUHH H3MepeHHH M05KHO npOH3BeCTH H 
npHMoe onpeAeJieHHe 3kthbhocth npeABapnieJibHO BbicyiueHHott 
paAHOaKTHBHOH CMOJIbl. 
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XLth onpeAeJieHHH pazmoxHMHqecKoft hhctoth npenapaia 
4>oc$opa-32 mohcho npHMeHHTb Tanxce h ko.iohky aHHOHma. 
npH nponycKaHHH HccjieayeMoro panHoaKTHBHoro pacTBOpa 
4epe3 KOJioHKy aHHOHHTa b Heft 6yayT cop6HpoBaTbCH ^oc^m- 
HOHbi, a KaTHOHbi ocTaHyTCH b (JwjibTpaTe. 

B KanecTBe aHHOHHTa mojkct 6uTh Hcnojib30BaHa CMOJia 
3J19-10, HBJIfllomaHCH CH-JIbHOOCHOBHMM 3HH0HHT0M. 



Phc 4 CxeMa pacnojio>KeHHH cieTmiKa-myna h xpoMaTorpaiJm- 
cKOfl kojiohkh b npouecce KaywemiH pacnpeaejieHHH paanoaKTHB- 
Hbix BemecTB b ko.-ohkc. OfioaHaqeHHSi: B-2— CMeTHan ycTaHOBKa. 

5TC — BXoaHofl 6 jiok, III— uiTaTHB, CHI cHGT^HK-myn, K xpo- 
MaTorpaiJmHecKaH KOJioHKa. 

KcwiHHecTBo cMOJibi SepeTca Tanoe, mto6h nojiHocTbio 6 hji 
norjiomeH ko.iohkoh cmojih panKoaKTHBHbift cj)oc(J)aT. 

npeABapHTejibHO KOJioHKy HacbimaiOT hohom rHApoKCHJia flJia 
noJiyneHHH cmojih b OH-(J)opMe. ZIjih 3Toro nepe3 KOJioHKy npoj 
nycKaroT paeTBop NaOH, a 3aTeM KOJioHKy npoMbiBaiOT boaoh 
A-tih yAaJieHHH ocTaTKOB pacTBopa. 

npH nponycKaHHH pacTBopa (Jjoc^aTa nepe3 OH-oOMeHHyro 

KOJIOHKy aHHOHHTa 6yAeT npOHCXOAHTb COp6u,H3 $OC(J)aT-HOHOB 
B o6MeH Ha HOHU THApOKCHJia. 

Ht3k, ecJiH nepe3 OH-o6MeHHyio KOJioHKy aHHOHHTa npo- 
nycTHTb ’ paeTBop paAnoaKTHBHoro 4>oc(J)aTa, 3arpa3HeHHoro 
paAHOH30TOnaMH B KaTHOHHOft (JlOpMe, a 3aTeM KOAOHKy npOMUTb 
BOAoft, TO IB KOJioHKe 6yAyT 3 aaep>KaHbi paAHoaKTHBHbie (jjoccpaT- 
HOHbi, a b (J)HJibTpaT nepeftAyT panHoaKTHBHbie BemecTBa b Ka- 
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THOHHofi (JmpMe, HanpHMep, hohw paAHoaKTHBHoro KoSajib- 
Ta Co ++ .. - 

C noMombio cweTHHKa onepeAeAHtoT y^ejibHyio aKTHBHOCTb 
coopaHHoro (JjHAbTpaTa, h iiotom pacciHTbiBaiOT yaejibHyio an- 
THB»ocTb paAnoaKTHBHOH npHMecH b HccjieflyeMOM npenapaTe 
4 >oc(popa- 32 . 

B ynpaKHeHHH 2 GyAyT Hcnojib 30 BaHbi aah onpeASJicHHH 
paflHOXHMHwecKoft TOCTOTbi npenapaTa 4 >oc 4 >opa -32 KOAOHKa ica- 
THOHHTa H KOAOHKa aHHOHHTa. 


OCopyAOBaHHe h peaKTHBbi 


1. ripoTHBeHb. nonpHTUH 4)HAbTpoBajibHoft GyMarofi; dBHH- 
UOBuft 3amHT H Hft 3KpaH; (J)ap(j)opoBaa KpyacKa aah otGdocob*. 

2. llHneTKH Ha 0,2 mji, 1 mji, 10 m«ji; uiripHU. 

3. lllTaTHBbl. 


4. CreiuiHHHbie TpygKH AHaMerpoM 5-6 mm h aahhoh 25 cm. 

5. MajieHbKHe kokhmcckhc bopohkh. 

6. CTaKaHWHKH Ha 50 ma. 

7. MepHHe koaGohkh Ha 25 ma. 

8. npoGnpKH rpaAyHpoBaHHbie h HerpaAyHpoBaHHBie. 

9. CreKAHHHHe MauieiiKH aah HaHeceHHH npo6 paAnoaKTHB- 


HblX paCTBOpOB. 

10 . TopuoBbifl CHerHHK-myn c HaGopoM Ana<j)parM h riAacTH- 
hok norAOTHTCAeft H3AyqeHHft. 

11. CweTHan ycTaHOBKa B-2. 

12 - FIpenapaTH (j)oc<j)opa -32 h KoGaAbTa -60 c nacnopTaMH. 
B Kawecitee 'HCCAeAyeMoro pacTBopa npuroTOBHTb pacTBop cne- 
AyiojAcro cocTaBa; 0,1 h HsP *04 c VAeAbHofi aKTHBHOCTbio 
^ mkK P 2 /ma h 0,001 0,0001 h Co*Cl 2 c yACAbHoS 3 kthb- 

HOCTblO OKOAO 0,1 MkK Co 60 /mA. 

n , 1 ?- ^^ 00 ® MeHHI>,e CMOAU Ky-2 H 3 , 113-10 C 3epHeHHeM 
0 . 10 — 0,25 mm. 


14. PacTBopbi: 1 h HC1 h 1 h NaOH. 


BbinoAMeHHe pa Goth 

A. Pa6oTa c koaohkoh xaTHOHHTa 

1 FIOArOTOBHTb KOAOHKy KaTHOHHTa K OllblXy. i3,Afl 3TOTO 
B3flTb CTeKAHHHyro TpyGny A'naMeTpoM 5—6 mm h aahhoh 25 cm 
C OIIAaBAeHHblM KOHItOM, BCXaBHXb B 3XOX KOHeU XpyGKH MaACHb- 


B pa60Te Hcnojib 3 yeTcn H 30 Ton Ko 6 ajibT- 60 , HcnycKaiowHfi raMMa-JivAH 
iieooxoAHMO npHMeHarb cooTBeTCTByioiune Mepbi 3 amHTbi npH nafioTe 
c raMMa-H3AyqaiomHMH H 30 TonaMH. K ■ 
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khh TOMnoH H3 Bara, HaaeTb na Apyrofi Koneu Tpy6KH c no- 
MOmbK) pe3HHOBOH TpyOKH MaJieHbKyiO KOHHHeCKyiO BOpOHKV, 
ycTaHOBHTb Tpy6ky b uixaTHBe. B3HTb naBecKy 1,5 r B03jxyuiHO- 
cyxoH CMOJibi Ky~2, noMecTHTb ee b npoOnpKy h 3aJiHTb 10 mji 
1 H HC1, npoSHpKy 3aKpbITb pe3HHOBOH npoOKOH H B36oJITaTb 
cycneH3Hio cmojibi. 

Ylojl CT6KJIHHHyiO TpyOKy noCTaBHTb CTaKaHHHK AAfl coOnpa- 
HHH 4)'HJIbTpaTa. CTeKJIHHHVK) TpyfiKy H BOpOHKy 3 anOJIHHTb pac- 
TBopoM 1h HC1 h 3 aieM cpa3y nocjie stoto nepeHe-CTH b BopoH- 
Ky B36o^TaHHyio cycneH3Hio cmojibi H3 npoOnpKH. CMOJia HanHeT 
oce^aTb h OA'HOBpeMCHHO nepe3 Hee 6yAeT (}) h a brp o b aibcn pac- 
Ttoop HC1, Hacbiman cmoav hohom BOAopoAa. Ilocjie Toro, Kan 
paonBop khcaotbi SyAeT oTcjiHAbTpo'BaH, nepe3 KOAOHKy npony- 
CTHTb 10 MJI BOAbl. 

2 . BBecTH b KOJioHKy 1 mji HccjieAyeMoro paAHoaKTHBHoro 
pacTBopa. C noMombio cneTHHKa-myna HccjieAOBaTb pacnpeAe- 
JieiTHe 3 KTHBHOCTH BAOJIb KOJIOHKH. AjIH 3 TOrO HaHeCTH TyiHMO 

Ha deKJie no- AJiHHe cjioh kojiohkh AeAeHHH nepe3 Ka>KAbie 0,5 cm, 
a 3aTeM H 3 MepHTb cneTHHKOM-mynoM aKTHBHOCTb Ka>KAoro caoh 

KOAOHKH. 

yKa3aHwe. IloAb3yflCb HaOopoM pa3AHHHbix AnacJiparM k cneT- 
HHKy-myny, Heo6X0AHM0 *B COOTBeTCTBHH c KOHKpeTHbIMH yCAO- 
B'HHMH H 3 MGpeHHH IIOAoOpaTb HyJKHyK) AHacjipaTMy. npH 3T0M 
HMGTb B BHAy, hto c})oc<j)op-32 ncnycKaeT >KecTKoe 6eTa-H3Ayne- 
HHe c 3 HeprneH E m =*l,7 Msb, a Ko6aAbT-60 — cpaBHHTeAbHO 
MHTKoe 6eTa-H3AyqeH'He E m =0,306 Msb h >KecTKoe raMMa-H3- 
AyneHHe c 3 Heprneft Ei= , l , 1 7 Mob h E 2 = 1 ,33 Msb. 

MacTb H 3 AyneHHH 6yAeT norAomaTbcn b cjioe cmoah h 
cAoe CTeKAa tpv6kh. PeKOMeHAyeTCH 6paTb AHacj)parMy 
c HaHMeHbuieH luhphhoh meAH h c HanGoAbmeft toaluhhoh axpa- 
HHpyiomero caoh. MeM MeHbme uinpHHa meAH AHacjiparMbi h 
CoAbme TOAmHHa caMOH AHacjiparMbi, TeM y>Ke nynoK H 3 AyneHHH, 
Bbipe3aeMbifl AHa^parMoft h tgm TOHHee onpeACAneTCH aKTHB- 
HOCTb B ASHHOM CAOe KOJIOHKH. ECAH CKOpOCTb CHda OKaHCCTCH 
OHe.Hb 6oAbinoH (>30000 hmii/mhh) h ee He yAacTCH yMeHb- 
lUHTb c noMombio noASopa HyjKHoft AHa^parMbi, to aah yMeHb- 
meHHH CKOpOCTH CHGTa H IIOrAOmeHHH (naCTHHHOrO HAH nOAHoro) 
oeTa-'H 3 AyHeHHH (})occ})opa-32, cjiejxy&T 3aKpbiTb meAb nAacTHH- 
KOH-riOrAOTHTeAGM. ToJIIIXHHy nAaCTHHKH B3HTb T3K0H, HTo6bI 
cKopocTb cHCTa He npeBbiuiaAa 30 000 hmii/mhh. PcsyAbTaTbi H3- 
MepeHHii aanncbiBaiOT b TaOAHuy 6. 

3 . npOMbITb KOAOHKy 10 MA BOAbl. BHOBb C nOMOlUbK) CHCT- 
MHKa-myna HccAeAOBaTb pacnpeACAeiiHc aKTHBHocTH BAOAb 
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kojiohkh. PeayjibTaThi H3MepeHHfl 3 anHcaib TaKxce b TafijiHiiy 6 . 
Ecjih nocjie npoMUBaHHH b BepxHHX cjiohx kcwiohkh 6 yAer 06 - 
HapyjKeHa aKTHBHOCTb, TO 3TO SyAeT CBHAeieJIbCTBOB 3Tb o TOM, 
hto npHMecb paAHoaKTMBHoro Ko6ajibTa-60 3aAepxcaHa kojighkoA 
KaTHOHHTa H TeM caMhiM OTAeJieHa ot 4>oc(J)opa-32. 

4. no pe3yJIbT3TaM H3MepeHHH HOCTpOHTb KpHByiO nepBH^HO- 

r° pacnpeAejieHHH 3kthbhocth kojiohkh At=f (I) h .paenpeAejie- 

HHH 3KTHOHOCTH nOCJie npOMhlB 3HHH KOJIOHKH A2=f(L). 

5. CMOJiy H3 CTeKjiHHHoft TpyfiKH nepeHecTH b KOJifiy Ktejib* 
Aajia h npoHafeecTH MOKpoe cxcHraHHe cmojiu. 

3aTeM onpeaejiaioT aKTHBHOCTb pacTBopa. nojiyneHHoro hoc-' 

Jie ciKHraHHH p a AHoa kthbhoA cmojiu h paccwTUBaioT othoch- 
TejibHyio 3arpH3HeHH0CTb npenapaTa 4>oc<j>opa-32. 

n p h m e h aH h e. UpH HeAocraTKe Bp&MeHH n. 5 mohcho 

He BbfflOJIHHTb. j 

MeTojHKa MOKporo ciKHraHHH cmojim:* l r cmojiu noMeuiaiOT 
B KOJlfi.V KbeJIbAHAH eMKOCTbK) 30 — 50 MJI H 33JIHBaK)T 20 MJI 
KOHHeHTDHp ob anHOft cepHOft KHCJioTbi. OpH mcajichhom HarpeBa- 
hhh fo6H3aTejibH0 nOA THroft) HabjnoAaeTCH ofiyrjiHBaHHe cmo*- 
.tih. nocjie KHnaHeHHH b TeHeHHe 5 MHHyT nojiyqaeTCH Hepnaa cy- 
cneH3HH. nocjie stoto b KHnamyro cycneH 3 Hio AofiaBjisnoT no 
KanJIHM 10 MJI KOHUeHTpHpOBaHHOft a30THOii KHCJIOTU CO CKO- 

pocTbio 1 mji/mhh. HaHHHaercH BHAejieHHe napoB okhch a3ofa. 

B noouecce AajibHefluiero 'KHnsmeHHH coAepxHMoe koji6u HanH- 
HaeT nocTeneHHO CBerjieTb. nocjie Ao 6 a®jieHHH nocjieAHHx Ka- 
nejib a30THofi khcjioth khiihtht eme 5 MHHyT ao nojiyqeHHH cb- 
BeoiueHHo npo3paqHoro pacTBopa. PacTBOp 3aTeM nepeHocHT 
KOJiHqecTBeHHo b MepHyio KOJiCoHKy, aoboaht boaoA AO MOTH, H 
onoeiiejiBioT ero yAejiwiyio aKTHBHOCTb H3BecTHbiM cnocofioM. 


* Haercfl b pacqeTe Ha 1 r cyxofi cmojiu. 
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V„= • 


T a 6 jih u a 7 

OnpeflejieHHe OTHOcmejibHoro 3arpsi3HeHiisi npenapaTa 
$oc(t>opa-32 c noMoiubio kojiohkh aHHOHHTa 

1. H3Mepenue ydejibnou ciktu8Hoctu pacreopoe 

XUra H3Mepe«Hft: 

Tan ycTaHOBKH: Jsfb ycraHOBKH: 

Thji cMex^HKa: Ms cMemBKa: 

• ■ e;V p = e- k= . . . 

Ooh cweraHKa N*= hmji/'Mhh. 


Hccjie^yeMHH pacTBop npenapaTa 
ct>oc(})opa-32 


OnjibTpaT nocjie npoMbmaitHH 

KOJIOHKH aHHOHHTa 


o6T>eM 

npo6bi 

B MJI 

t 

i 

a ( b ) 

n 

N 

N np — 
= N — 
— N 4) 

o6i>eM 

npo6bi 

B MJI , 

t 

a(b) 

n 

N 

M up— 

1 

| 












N n p — 


Nnp- 


Pa36aBjieHHe: 

YiiejibHaH aKTHBHocTb HccjieflyeMo- 
ro pacTBopa: 

• . . • . . HMn/MHH • MJI 


Pa 36 aBJieHHe: 

y^aeJibHan aKTHBHocTb (JiHJibTpai a: 
HMn/MHH. MJI. 


2. PacneT omocuTeAbHoeo 3 aepH 3 HenuH 

B KOJiOHKy BBejiH HCxo^Hbifi pacTBop 06l>eM0M . . . MJI 

C o6meft BKTHBHOCTbK) HMn/MHH. 

OSBeM (})HJIbTpaTa nOCJie BbIMbIBaHHH H3 KOJIOHKH aHHOHHTa 

p a h o a k th b ho fi npHMecn: mji. 06man aKTHBHocTb 

(JiHjibTpaia: hmii/mhh, OTHooHTejibHoe 3 arpn 3 HeHHe 

npenapaTa (J)oc(j)opa-32; 

o6man aKTHBHocTb (})HJibTpaTa 


o 6 man aKTHBHocTb BBejieHHoro pacTBopa 
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B. PaSoTa c KOJioHKoft aHHOHHTa 

1. OoflroTOBHTb KOJioHKy aHHOHHTa k onbiT,y. CnocoQ noAro- 
tobkh kojiohkh aHaJiorHHeH npeflUAymeMy. ZU a onbiTa B3flTb 
Ha'BecKy 1,5 r B 03 AyiPHO-cyxoH cmojih 3/1,3-10. HacbiiueHHe cmo- 
jih thapokchji-hohom npoH3BecTH H3 pacTBopa 1 h NaOH. 

2. Bbccth b KOJioHKy 1 mji Hec^eAyeMoro paAHoaKTHBHoro 
nacTBOpa. C noMombio cneTHHKa-myna HCCJieAOBaTb nepBHHHoe 
DacnDeaejieHHe aKTHBHOCTH BAOJib kojiohkh. PeayjibTaTbi H3Mepe- 
hhh 3anHcaTb b TaOjinuy 6. 

3. IlDOMblTb KOJIOHKY 10 MJI BOAbI, COfiHpaH (JlHJIbTpaT B OT- 
riP.nbHVIO MeOHVK) npofiHpKy HJ1H MepHyiO KOJlOOHKy. BHOBb HC- 
cJieAOBaTb cneTHHKOM-mynoM pacnpeAeJieHHe aKTHBHOCTH baojib 
kojiohkh. Pe 3 YJibTaTbi HSMepeHHH 3 anncaTb b Ta6jiHuy o. 

4. riocTPOHTb rpatjiHKH nepBHHHOTO pacnpeAeJieHHH aKTMBHO- 
CTH h DacnpeAeJieHHH aKTHBHOCTH nocjie npoMbiBaHHH BAOJib ko- 
jiohkh: A=f(L). MeqeHbie ^occJiaT-HOHbi aojukhh noJiHocTbio 

COpgHPOBaTbCH KOJIOHKOH aHHOHHTa, HTO H AOJIJKHbl noKa3aTb 
nojivHeHHbie rpatt>HKH pacnpeAeJieHHH 3 kthbhocth b KOJioHKe. 

5. H3MePHTb VAe.TbHble aKTHBHOCTH HCCJieAyeMOTO paAHOaK- 
THBHoro pacTBopa h (JiHJibTpaTa nocjie npoMbiBaHHH. /3,Ji a ptoto, 
cnejiaB HeoOxoAHMbie pasOaBjieHHH uccJieAyeMoro pacTBopa (cm. 
paOoTy N° 1 AaHHoro npaKTHKVMa), npnroTOBHTb thkoh pacTBop, 
uTofiw HaHeceHHan b cTeKJiHHHyio namenKy paAHoaKTHBHan npo- 
Ca AaBajia b Bbi6paHHbix ycjioBHax n3MepeHHa Ha cneTHHKe cko- 
pocTb cneTa He 6oJiee 3000 hmii/mhh- FlpenapaTbi totobut b 6 

5-KpaTHOH nOBTOpHOCTH. OKOHHaTejlbHblH pe3yjIbTaT BblBOA aT Ka K 

coennee apHcjjMeTHHecKoe H3 pe3yjibTaTOB H3MepeHHH oTAejibHbix 

nP °nocjie H3MepeHHa yAeJibHbix aKTHBHOCTeft pacTBopoB pac- 
CHHTaTb oTHOCHTeJibHoe 3arpH3HeHHe npenapaxa (poc<popa-3z. 
PesyjibTara H3MepeHHft « pacneTOB 3 anHCbiBaioT b TaoAHuy /. 

ynPAMHEHHE 3 

OnpeAeJieHHe paAHOXHMHiecKOH hhctoth npenapaTa 
paAHoaKTHBHoro H30Tona kejie3a-59 mctoaqm 6yMa*HOH 

paAHOxpoMaTorpaijMH 

OHeHb TOHKHM H 3 (|)(J)eKTH l BHbIM MeTOAOM aHaJ!H3a paAHOXH- 
MHHeCKOH HHCTOTbl p3AHOaKTHBHbIX npenapaTOB HBJIHCTCH Me- 

toa OyMajKHoft paAHOxpoMaTorpacjiHH. 

Me.TOUHKa noji.v«ieHHH 6yMa>KHbix xpoMaTorpaMM b npHHUHne 
coctoht b cjieAyiomeM. 
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tfanjia HccJieayeMOH cMeca BemecTB hshochtch, OTCTynaa He- 
cKOJibKo OT Kpaa, Ha oahh H3 kohuob JiHCTa hjih nonocbi Anjib- 
TpoBajibHofi 6yMarH. ^ajiee, xpaft jiHCTa 6yMara onycKaeTca 
b oacTBopHTe^b. B npouecce KanHJiJiapHoro aBHxeHHH pacTBO- 
DHtena no 6vMare <5yaeT npoHcxoaHTb xpoMaTorpadiHHecKoe 
pasaeneHHe CMecn BemecTB. Earn paaaejmeMbie Bemecraa hbjih- 
iotch ‘DaflHoaKTHBHbiMH, to nocjie xpoMaTorpadmpoBaHH* CMecn 
BeuiecTB h BbicyniHBaHHH 6y M arH moxho c noMombw CHexHHKa 
d anHOMerpHnecKH, hjih c noMombio peHTreHOBCKofl nneHKH oa- 
aHoaBTorpadmqecKH, Hsywaib ipacnpeae.ieHHe paaHoaKTHBHbix 
BemecTB b xpoMaiorpaMMe. 

CymecTByeT p*a MeTOAHnecKHx paaHOBHaHocTeft CyMaxHoft 
xpoMaTorpa<J)HH: oaHOMepHaa, aByMepHaa, KpyroBaa, ceKTopHo- 
onHOMeDHan h apyrne. B oaHOMepHoft xpoMarorpacjMH npoCy^ hc- 



Phc. 5. <t>opMa nojioc hjih jihctob 6y- 
MarH npH oziHOBpeMeHHoft xpoMaio- 
rpat^HH. MepHbie xpyjxxH— Mecra HaHe- 
ceMHH npo6. CrpeJixaMH yxa3aHo xa- 
npaByieHHe ABHXceHHH pacTBopHTejia. 

Pa3Mepu yxa3aHbi b mm. 



Phc. 6. <DopMa JiHera CyMarx npH 
AByMepHOfi xpoMaTorpa(J>HH. HepHbift 
KpyJKOK — MCCTO HaHCCCHHHH npOfibl. 
C/rpejixaMH yxa3aHO HanpaBflexxe 
ABHJxeHHH pacTBOpHTe^eft. Pa 3 Me- 
pw yxa3aHbi b mm. 


caeayeMoS cmcch HaHocHT Ha oTaeabHyio noaocy, a ecan HMeeT- 
ch mhoto npo6 h «CBHaeieaefl» (hhctux HBBecTHhix coeaHHeHHfi) 

B aa ,aHCT g y MarH (P HC - 5). Zina paaaeaeHHH 
npHMeHHiOT oaHH pacTBopHTeab, aBHxymaflcH b oaHOM Hanpa* 
aeHHH (HanpaBjieHHe pacTBopHTeaa Ha pHc. 5 yKa3a.Ho cTpeaKofl). 

o ^ByMepHoft xpoMaTorpa^HH npo6a CMecn BemecTB HaHOCHT- 
ca Ha oaHOM H3 yraoB JiHcrra SyMara. (jHaaajia xpoMaTorpatJwpo- 
Ba.HHe npoobi Beaeica oaHHM paerBopHTeneM b oaHOM Hanpao- 
aeHHH, a 3aTeM nocne BbicyuiHBaHHa hhct CyMara nepeBopara- 
BaeTca Ha 90°, h xpoMaTorpa<|>HpoBaHaHe Beaercn apyrHM pac- 
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Phc. 7a, OopMa JiHera 6yMarn npH KpyroBon xpo- 
M3T0rpa(})HH. HepHUH Kpy>KOK — MeCTO HBHeceHHB 
npo6bi. CTpeJinaMH yKa3aH0 paanajibHoe HanpaBJie- 
Hne ^BHJKeHHH pacTBopHTejiB, BnHTbiBaeMoro 6yMa- 
roft »iepe3 CyMancHUH ())HTHJib. 76. OopMa nojiocbi 
CyMarn npH ceKTOpHo-o/iHOMepHoft xpoMaiorpacjMH. 
Hepnbift Kpy>KOK — wecTO naHeceHHH npo6u. CTpeJi- 
K3MH VKa3aHO HanpaBJieHHe ABHJK6HHH paCTBOpHTe^B. 



a 



8 
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TBopHTeJieM b ApyroM, nepneHAHxyjiHpHOM x npeAblAymeMy Ha- 
npaBjieHHH (pnc. 6). 

Oa'HHHM H3 HeAOCTaTKOB OAHOMepHOH H AByMepHoii xpoMa- 
Torpa4)HH ABJiaeTCH AH4>4>y3Hoe pacniHpeHHe 3oh oTAejibHux co- 
eAHHeHHfi h, xax cJieACTBHe SToro, nepexpurae 3oh h mioxoe hx 
pa3AejieHHe. 3tot HeAOcraTox ycrpaHHeTca b MeTOAHKe xpyroBoft 
H CeKTOpHOfi XpOMaTOrpa(J)HH. 

B KpyroBofi xpoMaTorp acpnn b jiHCTxe (|>HJibTpoBaj]bHoft 6y- 
Marn Bupe3aeTca y3xaa nojiocxa («xBocTHx»-<|)HTH.rib) . npo6a 
liaHOCHTCH C 0CH0B3H.HH Bbipe3a, xax I 10 Ka 3 aH 0 Ha pHC. 7a, «X!BO- 
cthk» onycKaeTca !b pacTBopHxejib, h no HeMy pacTBopHTeJib 
BnHTbIBaeTCH JIHCTOM 6yM3rH. CppOHT paCTBOpHTejIH npH 3TOM 
pacTexaeTca no 6yMare paAnajibHO (pnc. 7a). B nponecce Tako- 
ro xpoMaTorpacpHpoBaHHH nponcxoAHT Tax*e paAnajibHoe Abh- 
xreHHe 3oh pa3Aeji»eMbix Bemeci®. 3oHhi noJiynaiOT 4>opMy pac- 
uiHpHioutHxcH oxpyjxHocreH hjih Ayr. Tax xax xojiHnecxBa pa 3 - 
AGAHeMblX BemeCTB IlOCTOHHHbl, a AJIBHa OXpyHiHOCTeH HJIH Ayr 
nocTeneHHo yBejmnHBaeTCH, to nponcxoAHT nocTeneHHoe coxpa- 
meHHe uihphhu boh. 3ohu noJiynaxiTCH y3XHMH, a sto Be act 
x 6ojiee neTxoMy h atpcpexTiiBHOMy pa3AeJieHHK) cmoch semecTB. 

B CeXTOpHO-OAHOMepHOH XpOMaTOrpa(|)HH KOMOHHnpyeTCH 
cnoco6 xpyro'Boft (cexTopHoft) xpoMaxorpacpHn c OAHOMepHofi 
(pnc. 76). J\j ih xpo m aTorp a 1 ^ hh eoxoro aaajima HonoJib3yiOT 
cnenHajibHyro (Jj'HJibTpoBajibHyx) 6yMary, BbinycxaeMyio Ha in eft 
SyMaiKHOft npOMbllllJieHHOCTbK). 

Bto6u npeAOTBpaTHTb ncnapeHHe pacTBopHTejia npH ABHixe- 
hhh ero no dyMare, nponeoc xp o m a to rp a cp h p ob a h h n npnxoAHT- 
ch npoBOAHTb b repMeTHnecxHx xaMepax. 

KaxAoe coeAHHeHHe Ha jincTe 6yMarH 6yAGT HMeTb b a^hhhx 
ycjioBHHx (pacTBopHTejiH. TeMnepaxypa) CTporo onpeAe.aeHHoe 
MecTo, onpeAejiaeMoe ero (pH3HK0-XHMHnecKHMH CBoncTBaMH. 
uojiojxeHHe xa>XAoro coeAHHenna ma dyMajXHoft xpoMaTorpaM- 
Me MOHceT xapaxTepH30BaTbCH xoafJxpHitHeHTOM abhjxchhh Rp : 

p _ CXOpPCTb A BHHCeHHH 30HbI ABHHOro COeA'HHeHHH f 

CXOpoCTb A'BHJXeHHH <J)pOHTa paCTBOpHTCJIH ^ 

ComacHo TeopHH xpoMaTorpacpnn: 


Rp 


h 

I+h 


( 11 ) 


rAe h pacnpeAeJiHTejibBoe OTHomeHne, hhcjichho paBHoe otho- 
ineifHio xouiHHecTB BemecTBa , B noABHJKHoft (pase x KojinnecTBy 
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semecTBa b HenoABHKHOH 4>a 3 e. B W co P 6uhohhoh xpoMarorpa- 
4 »hh pacnpeaeJiHTejibHoe OTHomeHHe h paBHo oTHomeHHK) kojih- 
qecTB BemecTBa b pacTBope k KOJumectey semecTBa B aacopSH- 
DOBaHHOM coctohhhh. B pacnpejuuiHTejibHoft (a6CO P 6UHOHHOH) 
xpoMaTorpad)HH BejiHBHHa h paBHa othouichhio KOJiimecTB Beme- 
cTBa B noABH*HOM h HenoflBHWHOM Asyx HecMemHBaiomHXcfl 
pacTBopHTejiax. B 3T0M cayBae: 


, Vn-C n _Vn„ 
v„.c„ V„ 


( 12 ) 


rae V n h V H — o6i»eMH iioa'BHJkhoh h HenoaBH>KHOH 4>a3 coot- 

BCTCTBeHHO, C n H C„ KOHUeHTpaUHH BemeCTB B nOABTOKHOH H 
HenOABHBCHOH 4>a3ax COOTBeTCTBeHHO, «=€[,/€ H — KOBfjXpHUHeHT 
pacnpeAeJieHHH, 3aBHcamHH ot pacTBopHMocru BemecTB b AByx 

HecMemHBaiomHxcH (j>a 3 ax. 

h pacmHcJjpoBKH 6yMa5KHbix xpoM aTorpaMM woryT 6biTb 
HcnoJibscteaHbi cjieayiomHe noKasatejiH: Kos^^HUHeHTbi Kf, 


BH 3 yajibHoe conocTaBJieHHe xpoMaTorpaMM HeH 3 BecTHbix Btme 
ctb c xpoMarorpaMMaMH H3BecTHbix BemecTB (cnocoo «cbhap- 
reJieH») , cneuH(})HBecKaH oKpacna 3 oh npn npoHBJieHHH. cneuH- 



Phc. 8. >KeJiouR.. fljin pacTBopHTeaefl npir npoBeaeHHH 
xpoMaTorpatj)HpoBaHHH ctocoCom HHCxoaamero noTOKa. 
OieBa— wenofioK H3 MO^H6aeHOBoro cieKJia (b pa3pe3e). 
CnpaBa— }Kejio6oK H3 HepwaBeiomeH era.™ (b pa3pe3e). 
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(JpHMecKHH cbct .'i io mh H ecueHUHH b yjibTpacfwojieTotebix Jiynax H 
MHorne Apyrne. 

PaAHoaKTHBHbie 30Hbi Ha 6yMa>KHOH xpoMaTorpaMMe, KaK 
yme oTMenajiocb, ./ierKo oSHapy^KHBaioTCH pa^HOMeTpHnecKHM 
mh pa^HoaBTorpac{)HqecKHM cnocofioM- 



Phc. 9. Kawepa ;yifi npOBeaeinni xpoMaTorpa(f)Hpo- 
Banna choco6om HHexoA^mero noToica. B KanecTBe 
KdMCpbi Hcnojb3VGTCH BereTaunotnibni cocya. B na- 
Mepc ycTaHOBJiefi CTeKJiaHHbm >Ke^o6oK. CBepxv co- 
cva 3aKpbiBaeTcn cTeKJiOM. 

B AaHHOM ynpaKHeHHH nocTaBJieHa 3 aAana npHMeHHTb Me- 
to a 6 yMa>KHOH paAHoxpc>MaTorpacj)HH k onpe^eJieHHio paAHoxn- 
MiiMecKofi HHCTOTbi pazi'HoaKTHBHOTO >Ke;ie3a-59. 

B KanecTEe KaMep jxjih xpoMaiorpacfmi MoryT 6 biTb Hcnojib- 
aoBaHbi 6 o.ibmiie BereiaunoHHbie cocyAbi, uhjihhapbi, aKBapny- 

Mbl H T. A. 
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iloTOK paCTBOpHTeJIH HO 6yM3re MOJKeT ObITb BOCXOAflUWM 
HAH HHCXOflfllUHM. IlpH Cn 0 C 06 e BOCXOAHWOrO nOTOI<a paCTBO- 
pHTeJIb MOHCeT 6UTb H3AHT npflMO Ha aho CTeKAHHHoro cocyAa 
HAH B OTAeJIbHblft COCyA, KOTOpblfi Cta'BHTCH Ha aho KaMepbi. npH 


cnoco6e HHCxoAflmero noToxa 



Phc. 10. KaMepa aah noAyqeHHH 

OAHOMepHHX H AByMepHUX XpOMa- 
rpaMM cnocoGoM BocxoAamero no- 
TOKa. B KanecTBe KaMepbi Hcnojib- 
30BaHH ABa BereTaiiHOHHbix cocy- 
Aa. PacTBopHTejib HaJiHBaeTCH Ha 
aho HHH<Hero cocyAa. JIhct 6yMarn 
CBOpaMHBaeTCH B BHAe UHAHHApa, 
KOTOpblfl CT3BHTCH B paCTBOpHTCAb. 

CBepxy 6yMa>KHbift uhjihhap 3a- 
KpblBaeTCH BTOpbIM COCyAOM. MeCTO 
COeAHHeHHH COCYAOB 3aMa3bIBaeTCH 
nJiaCTHJIHHOM. 


acTBOpHTejib HajiHBaeTCH b cne- 
UHaAbHbie JKeA 06 XH H3 CTCXAa 

hah HepHcaBewmeft ctbah 

(pHC. 8). 

Ha pnc. 9—11 noKa33Ho He- 

CXOAbXO 06pa3U,0B pa 3 AHHHbIX 
naMep ajih xpoMaTorpa(J)HpoBa- 
HHH. 

KpyroBue xpoMaTorpaMMbi 
noAynaiOT, HcnoAb3yfl nauiKH 
rieTpH (pHC. 12), Kp HCT 3 A A H3 3 - 
TopH (pnc. 13) hah ApyrHe npH- 
cnocofiAeHHH. 

BucyuiHBaHHe ahctob (J)HAb- 

TpoBaAbHofi 6yMarn nocAe xpo- 

MaTOrpafJjHpOBaHHH HpOH3BOAKT- 

ch noA THroft npn KOMHaiHoS 
TeMnepaType hah b cyuiHAbHbix 
mxa<J)ax. 

Ajih nposiBAeHHH 30H 6ec- 
UBetHbix BemecTB HyjKHO npOBe- 
cth onepauHio npoHBAeHHR xpo- 
MaTorpaMMw. A-fla aioro ahct 
O yMarn, Ha kotopom coaep>XHT- 
ca xpoMarorpaMMa, onpbicxn- 
BaeTCH ,H3 CTeKAHHHoro nyAbBe- 
pH3aTopa (pnc. 14) peaxTHBOM, 
AaiomHM peaKHHio oxpauiHBa* 
HHH C HCCAeAyeMbIMH COeAHHe- 
HHHMH. 

Bo3MOHCHOCTb 3arpH3HeHHH 
npenapaia jxeAe3a-59 ApyrHMH 
paAHOaKTHBHUMH H30T0naMH 
BHiexaeT H3 cAeAyiomero. 

Bo-nepBbix, npnpoAHoe >xe- 

Ae30 COCTOHT H3 HeCKOAbKHX 

h30toiiob (Fe 54 , Fe 56 , Fe 57 , Fe 58 ) . 

riosTOMy npH oOAyHeHHH npH- 
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poAHoro >Keji('3a c pa3AHHHbiMH H30TonaMH Moryi npoHcxoAHTb 
pa3JiHmibie HAepHbie peaKUHH, 

Bo-BTopbix, lipenapaibi >Kejie3a, HAymne ma ogjiyneHne, 
Moryi iiMeib ripuMecu Ko6ajibTa r ihhkcjih h Apynix conyTCTBy- 
louuix t p y ah. o o tjigji h m bi x npuMecen. Ilp.H oSjiyHeHHH npHMeceft 
L iacTHuaMH Tax>KC Moryr hath' paaJiHHHbie HAepHbie peaKUHH, Be- 



rn c. 11 . Bojibinan xpoMaTorpacJnmecKan KaMepa H 3 
HGp/KaBeiomeii ciaJin ajih noJiv’icHHa oAHOMepnbix 
II ABVMepHblX XpOMaTOrpaMM CnOGO-fiOM HHCXOAHIlie- 
ro rroTOKa. B nepxncH nacTii Kawepbi ycTaHOBJieHbi 
>kgjio 6 kii hd HepJKaBeiomefl CTa:m. C-Bepxy KaMepa 
repMtTHHCCKH 3aKpbIBaeTC5I KpblUJKOH. JJjlH HaCJIIO- 
AeilHB 3 a c|jpOIITOM paCTBOpHTeJlH B CTeHKC KflMepbl 
HMeetcfi CMOTpoBoe okho. 
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uyiune k o6pa30BaHHio paaHoaKTHBHbix H30TonoB. B KauecTBe 
npHMepa, HJunocTpHpyiomero cKa3a'HHoe, mojkho itphbpcth cjie- 
ayromne auepubie peaKUHH c HeiiTpoHaMH: Fe 58 (n, y)Fe 59 , 
Co 59 (n, p)Fe 59 , Co 59 (n, y)Co®°, hjih peaKUHH c ueftTepoHaMH: 
Fe 58 (d, p) Fe 59 , Co 59 (d, 2p)Fe 59 , . Co 59 (d, p)Co 60 , Co 59 (d, 2n)NF 9 . 



Phc. 12. riojiyqeHHe MaJibix KpyroBbix xpoMarorpaMM. Hcncvib- 
3yi0TCH qauiKH neTpii. 


H3 paCCMOTpeHHH 3THX peaKIipft BblTenaeT BO3M0>KH0CTb 
3 arpB 3 HeHHH npenapaTa >Kejie3a-59 ucwiroJKHByiunMH H30TonaMH 
Ni 59 h Co 60 . Buxo/r peaKUHH o6pa30BaHHH Ni 59 oneHb Maji, 
iiosTOMy ero npHcyTCTBHe b npenapaie >Kejie3a-59 Majio BepoaT- 



Phc 13. riojiyqeuHe 6o.nsmHX KpyroBbix xpowaiorpaMM. Hcno.ib'iycicn Oo.nb- 
uioii *.p«€TaJ!JH3aTOp.- 4>HT«^b onycxaeTGa b CTaxaHHHK c pacTBopmejreM. 
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no. Hanoojiee BeponTHO npucvTCTBHe b npenapaTe >KeJie3a-59 
paflHoaKTHBuoro H30Tona Co 60 , TaK nan KoCajibT Hcnwib3yeTca 
jijih noJiyHeHHH >KeJie3a-59 no peaKHHHM Co 59 (n,p)Fe hjih 
C o 59 (d,2p)Fe 59 , ajih ’KOTopux ecrb .KOHKypnpyiomHe peaxunH 
Co 59 (n,v)Co ,i0 h Co 59 (d,p)Co 60 . 

CyLUHOCTb MeTOAHKH OnpeAeJlt'HHH paAHOXHMHHeCKOH HHCTO- 

Tbi npenapaia *eJie3a-59 6yMa*noft paAHOxpoMaTorpac|>HeH 
-aivHK)MaeTC 5 i b cJie/iyiomeM. 



Phc. 14. CTeKJiHHHbiH ny;ibBepH3a- 
Top AJiH npoHBJieHHfi 6yMa>KHbix 
xpoMaTorpaMM. 


FIpo6a HCCJieAyeMoro npenapaTa xeJie3a-59 oSieMOM 0,01 mji 
HaHocHTCH Ha xpoMaTorpa(J>HHecKyio SyMary h noABepraeTCH 
xpoMaTorpatbHpoBaHHK) cneunajibHo noAofipaHHHM pacTBopH- 
TejieM. llocjie okohh3hhh xpoMaTorpa^HpoBaHHH OyMary BHcy- 
uiHBaioT h KJiaayT Ha peHTreHOBcnyK) njieHKy A.™ noJiyMeHHH 
naflHoaBTorpadja c 6 yMa>KHOH paflHoxpoMaxorpaMMbi. 

Ecjth npenapaT JKejiesa-59 HBJiHeTCH paAHoxHMHnecKH hhcthm 

TO AOJOKHa HOJiyHHTbCH 0AH3 paflHOaKTHBHaH 30H3. ECJIH *e OH 
3 arpH 3 iieH ApyrHMH paflHoaKTHBHbiMH npnMecHMH, TO Ha Oy- 
Mare aojijkho o6pa30B3TbCH HecKOJibKO 3 oh. 

HaeHTHcbHKauHH boh xpoMatorpaMMU Moncet obiTb ocymecT- 
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BJieHa MeTOAOM cBHAeTejiefi. Tan KaK Mbi noA03peBaeM npacyT- 
CTBHe b npenapaTe >KeJie3a-59 H30TonoB Ni 59 h Co 60 , to b Ka^e- 
CTBe CBHAeTeJieft HyJKHO B3HTb KaTHOHbl HHKeJIH H KoSaJIbTa. 
J\jin 3Toro neofixoAHMO npeABapHTejibHO onpeAejiHTb noJioJKeHHe 
3THX KaTHOHOB Ha XpOMaTOrpaMMe npH COBMeCTHOM HX XpOMa- 

TorpacJjHpoBaHHH c KaTHOHOM H^eJie3a. 
npH OHCHb HH3KHX KOHACHTp aUHHX HeJIb3fl oG'HapyJKHTb 30HbI 
9 thx KaTHOHOB AajKe nyTeM npoHBJieHHH xpOMaTorpaMMbi peaK- 

THBaMH, ABIOm'HMH BHCOKOHyBCTBHTeJIbHbie peaKUHH OKpaiHH- 
eaHHH. 

riO3T0My A^IH GOJiee TOHHOH HAeHTH^HKaiXHH paAHOaKTHBHbIX 
30 h Ha 6yMa>KHOH paAHoxpoMaTorpaMMe uejiecoo6pa3Ho Ao6a~ 
BHTb k aHajiH3Hpy6M0My npenapaTy HeKOTOpoe KOJiHnecxBO 
HocHTeJiefl Tex KaxHOHO©, npHcyxcxBHe KOTOpbix noA03peBaeTC5!. 
riojiyqeHHyio xpoMaTorpaMMy npoHBjiniOT cooTBeTCTByiomnMH 
peaKTHBaMH. ConocTaBJiHH paAHoaBTorpac}) h 6yMa>KHyK) 
xpoMaTorpaMMy, n p o h b ji e h Hy k> x h m hh cckh m h peareHTaMH, 
mojkho tohho onpeAejiHTb paAHoaKTHBHbie npHMecn. Tan 
Kan MexoAOM 6yMa>KHOH xpoMaTorpa(J)HH mojkct GbiTb ocymecT- 
BJieHo nojiHoe pa3AeJieHne Bcex KOMnoHeHTOB, coAepjKamnxcfl 
b aHajiH3HpyeM0M npenapaTe, to Aajiee mojkho onpeAejiHTb h 

KOJIHHeCTBO KaJKAOTO KOMnOHeHTa B OTAeJIbHOCTH. C nOMOIUblO 
cneTTOKa onpeAeJineTCH aKTHBHocTb KajKAon paAnoaKTHBHOH 
30HbI. A 3T0 AaeT B03M0>KH0'CTb OnpeAejiHTb OTHOCHTejIbHOe 
3arpn3HeHHe npenapaTa kbjkabim paAHoaKTHBHbiM H30TonoM- 
npHMecbio. 

H 3 Bcero cKa3aHHoro BbiTenaeT, hto MeTOAHKa 6yMa>KH0H 
paAHOXpoMaTorpa^HH HMeeT pHA HecoMHeHHbix aoctohhctb no 
cpHBHeHHio c ApyrHM.n MeTOAaMH onpeAeJieHHH paAHoxHMnne- 
CKOH MHCTOTbl paAHOaKTHBHbIX H30T0n0B. 


06opyAoeaHHe, MaiepHajibi h peaKTHBw 

1. HaniKH FleTpH. 

2. FIpnGop ajih noJiyneHHH xpoMaTorpaMM no cnocoGy hhg- 
xoAnmero noTOKa (cm. pnc. 9). 

3. MHKponHneTKH. CTeKJiHHHbie najionKH. 

4. CTeKJiHHHbin nyjibBepH3aTop. 

5. KacceTbi ajih peHxreHOBCKHX njieHOK*. 

* Hy>KHo HMeTb o(5opy;*oBaHHyK) (J)OTOKOMHaTy. 
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6. OieTWK-myn c HadopoM AHatjjparM. 

7. XpoMaTorpa<J)HqecKaH dyMara h hoxhhuu. 

8. PeHTreHOBCKHe njieHKH**. 

9. npenapaT paanoaKTOBHoro .H30Tona *ejie3a-59 b coe.nn- 
HeHHH FeC! 3 c yAeAbHofi a KTHBHOCTbio 1 mkK/ma (aah hccacao- 
BaHHfl). 

>10. Coah Ni(N' 03)2 h 'C 0 SO 4 — Hcnojib3yiOTCK b KanecTBe 
HOCHTeJieH. 

11. PacTBopHTe^ib jv ih xpoMaTorpa<|)HpoBaHHH c^e^yiomero 
cocra-Ba (b odbeMHbix npoueffrax) : H-6yTHAaBbift . cnwpT 
(6yTaHOji)-40, an.eTOH-30, coAHHaa khcaot3 (ya. Bee 1,19 r/cM*)-20, 
BOfla-10. 

12. HachiiueHHbiH pacTBop p©AaHHOToro ?immohh51 b aueroHe — 
Hcncvib3yeTCH aah npoHBJieHHa Ha SyMare 30H HceAe 3 a h 
KoSajibTa. 

13. 1% pacTBop flWMeTHJiniHOKCHMa b NH 4 OH (25%) — hc- 
noJib3yeTca ajih npoHBJieHna 3 ohh hhkcah. 

BbinojiHeHHe padoTbi 

1. Bhipe3aTb H3 xpoMaTorpa<|>HvecKOH 6 yMam HecKOAbKo 
KsaApaTHbix ahctko'b no o6pa3uy Ha pwc. 7a a ah noAyneHHH 
KpyroBux xpoMaTorpaMM h HecKOAbKo noAoc no o6pa3uy Ha pHC. 
76 aah noAyqeHHH ceKTopHO-OAHOMepHbix xpoMa-rorpaMM. 

2. XUh XpOMaTOrpa^HpOBaHHH B3HTb ABa paAHOaKTHBHbIX 
pacTBopa: nepBUH — hcxoahhh pacTBop FeCls, BTopofl — ho- 
xoahhh pacTBop FeCls c Ao6aBKoft HocHTeAefl. XIah noAyneHHH 
BToporo pacxBopa k ncxoAHOMy pacTBOpy FeCls AodaBHTb no 
10 Mr coach Ni(NOs )2 h C 0 SO 4 b pacneTe Ha 1 ma pacTBopa. 
UeAecoo6pa3HO npHroTOBHTb HedoAbiiioe koahhcctbo 3Toro 
pacTBopa, HanpHMep, 1 — 2 ma. 

3. HaHecTH c noMombio m h K pon h n eT km Ha noAroTOBAeHHbie 
ahctkh xpoMaTorpa^HHecKoii dyMarn (MecTa Ha'HeceHHH yKa 3 a- 
Hbl Ha pHC. 7a H 76) npodbl paAHOaKTHBHbIX pacTBopoB 06"beM0M 
no 0,01 ma. rioAcyiiiHTb Ha B03Ayxe HaHeceHHbie npodbi 
pacTBopa. 

4. HaAHTb Ha aho naineK FleTpH no 20 ma pacTBopHTeAH 
Aah xpoMaTorpa(J)HpoBaHHH. KBaApaTHbie ahctkh noAo>KHTb Ha 
natuKy IleTpH, onycxHB b p acTBop htca b cpHTH.'ii, h 33KpbiTb naiu- 
kh t3khm'h *e naniKaMH. XpoMaTorpa^JHpoBaHHe npoAOAJKaeTCH 
OKOAO 2 nacoB, 3a sto BpeMH cppoHT pacTBopirreAH Ha 6\Mare 
AofiAeT ao npan nauiKH. 

** yKa3SHHH no xpaHeHHio h o6pa6oTKe peHTreH obckhx njieHOK npnAa- 
raiorcn k hx ynaxoBKe. 
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5. noAroTOBHTb k onbuy np«6op ajih noAyneHHH hhcxoah- 
iahx xpoMaxorpaMM (cm. pHC. 9). YcTaHOBHTb B Bepxuefi Haem 
UHjiHHAP'H^ecKoro' (BereTauHOHHoro) cocyAa BaHHOHKy — aceAO- 
6 ok. HajiHTb b Hee 10 ma pacTBopHTeAH aah xpoMaTorpa^wpo- 
BaHHH. noMecTHTb b >KeJio6oK BbipesaHHblH (pHryp'HblH KOHCU no- 
aoch SyMarn, 3aKpenHB ero b BaHHOHKe c noMOiUbio npeAMeTHoro 
cTeKJia. Ha aho cocyAa cACAyeT raKHce HajiHTb HecKOAbKo mji 
pacTBopHTe.TH c TeM, mto6h npocTpaHCTBo cocyAa-KaMepbi Obijio 
liacbimeHO napaMH pacTBopHTeAH. 3aKpbiTb cocyA CBcpxy ctck- 
.aoM. JXj ia repMCTH3amm KaMcpu MecTO cocAHHemin creKAa h 
cocyAa 3aMa3aTb nAacTHAHHOM hah BaaeAHHOM. 

XpoMarorpaijjHpOBaHKe n-poAOAwaeTca 12—15 nacoB. 3a 
;-)TO BpeMJI (fipOHT paCTBOpHTCAH AOAJKCH IipOHTH paCCTOHHHC 

OKOAO 25 CM. 

6. riOCAe OKOHHaKHH xpOMaTOrpatJlHpOBaHHH AHCTKH H nOAO- 
cbi BbicyiUHBaioT hoa thtoh na B03Ayxc, a 33TeM KAaAyT b 
K acceTbi c peiiTreHOBCKOH hachkoh. 3aKA3AKa xpoMaTorpaMM 
B KacceTbi C peHTreHOBCKOH nAOHKOH IipOH3BOAHTCH B (J)OTOKOM- 
naTC. 3Kcno3HUHH 6,yMa>KHbix paAHOxpoMaiorpaMM Ha peHtre- 
hobckoh nAeHKe — 20 vacoB. 

7. np'HrOTOBHTb npOIIBHTCAb H 3 aKpCnHTCAb. 1 IpOHBHTb 
peHTreiiOBCKiie hachkii. 3th onepau,HH TaKJKe npoBOAHTca b (jio- 
TOKOMHaTe. nocAe Toro, nan hachkh 6yAyT xopomo npoMbiTbi 
BOAOli, BblCyiUHTb HX Ha B03Ayxe. 

8. npoBBHTb SyManaibie xpoMaTorpaMMbi xhmhhcckhmh 
peaKTHBaMH. ZUh SToro xpoMaTorpaMMbi 3aKpeiiAHioTCH KHon- 
KaMH Ha AepeBHHHoii paMKe h onpbicKHBaioTCH H3 nyAbBepH3a- 
Topa cnaqaAa nacbimeHHbiM pacTBopoM poashhctoto aMMOHHH 
b aueTOHe, KOTOpbifi npoABJiaeT 30Hbi >KeAe3a h KooaAbTa: 30 Ha 
>i<c. T ie3a OyACT HMeTb KpacHo-CypbiH ubct, Ko6aAbTa roAyooH. 

3ona HHKeAH AOAACHa HaXOAHTbCH nOA 30H0H KoOaAbTa, HO 
ona ne npoHBAHCTCH poAamicrbiM aMMOHHeM. riocjie noAcyuiH- 
BaHHH 6yMarH ocTopo>KHO o6pa6aTfciBaiOT xpoMaxorpaMMy hoa 
roAyOofi 30 H 011 KoSajibra aMMHaiHbiM pacTBopoM AHMCTHArAh- 
OKCHMa, npHMCHHH AJIfl 3T0rO KHCTOHKy HAH CTeKAHHHyiO naAon- 
i<y. npoHBAeHHaH 30Ha hhkpah 6yA.eT HMeTb cBeTAO-po30Byto 

oKpacKy. , „ 

9. rioAcyiHHB npoHB.ieHHbie XpoMaTorpaMMbi, conocTdBAJiioi 
HX c paAHOaBTOrpatJiaMH, H OTHM CaMblM BblHCHHlOT COCTaB 

paAHoaKTHBHbix npHMecefi. 

10. GnpeAeAHTb K 03 (})(i>HmieHTbi Rf Aah hohob >Ke.;ie3a, HH- 
neAfl h KoOaAbTa. 

11. FI poBecTii paAHOMCTpimecKoe uccACAOBaHiie oahoh H3 
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ceKTopHOOAHOMepHbix xpoMSTorpaMM (jiywme B 3 HTb HenpoflBJiett- 
Hyio xpoMaTorpaMMy). BAOJib nojiocKH HaHecTH AeAeHHH «iepe 3 
KaHCflbie 0,5 cm h Aa.nee c noMombio cneTHHi^a-myna c AHa<})par- 
moh 0,5 cm HccjieAOBaTb pacnpeAeJieHHe paaftoaKTHBHOCTH BAOJib 
nojiocKH. no pe 3 yjibTaxaM H 3 MepeHHft nocrpoHTb rpacpHK pac- 
npe^&aeHHH paAHoaKTHBHux BemecTB BAOJib ikwiockh OyMara. 
OnpeAe^HTb ofimwe 3 kthbhocth KajKAoft 30 hu. BbiiHCAHTb cyM- 
MapHyiO aKTHBHOCTb Bcex 30 H, a 33 TeM paCCHHraTb OTHOCHTeJIb- 
Hoe 3 arpfl 3 HeHHe ajih KawAoro ofiHapyaceHHoro paAHoaKTHBiHoro 
H 30 Tona-npHMecH. 

npeAJiaraeTca cbmhm cociaBHTb (jiopMy 3an«cH pe3VAbTaTO>B 
AaHHoro ynpaxHeHHH. 

3anHCb pe3yjibraTOB paAHOMeTpmiecKoro HocJieAOBaHHa 6 y- 
MajKiHux xpoMaTorpaMM mojkho npoH3BOAHTb no (bopMe Ta6- 
JIHAbl 6- * K 
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PABOTA Ns 3 

METOfl H 30 T 0 IlH 0 r 0 PA3BEAEHH5I 

B b e a e « h e 

npH npOBefleHHH XHMHH6CKHX 3HajIH30B H 3CTO B03HHK36T 
3aaaHa onpe,n,eJieHHfl adeojiiOTHoro KOJianecTBa BemecTBa, bxo- 

flHLUerO B COCTaB CJIOJKHOH MHOTOKOMnOHeHTHOH CHCTeMbl. 

OanaKo peiueHHe Tanofl 3a,a,aHH c noMombio KJiaccHMecKHX 
MeTO^OB xHMHHecKoro aHajiH3a, KaK npaBHJio, conpHweHo co 
aHamiTejibHbiMH Tp yjiHOCTH’MH npH pa3flejieH«H oMecH semecTB 
h KOJiHuecTBeHHOM BuaejieHHH b hhctom BH,a.e onpeflejineMoro 
BemecTBa. CjieayeT OTMeTHTb Taione, hto He Bceiyra y^aeTCH 
BHflCJIHTb HHflHBHAyaJIbHOe BeiHeCTBO ,H3 CJIO>KHOH CMeCH, He pa3- 
pyuiH'B ero. 3 to HMeeT MecTO, HanpHMep, npn aHajiH3e MHornx 
OpraHHHeCKHX COeAHHeHHft B fiHOXHMHHeCK'HX HCCJieAOBaHHHX. 

npH pemeHHH yKa33HHOH Bbime 3aaaHH HHoraa uejiecoo6pa3- 
HO npHMeHHTb MeTO# H30T0nH0r0 pa3BeAeH'HH. PaCCMOTpHM 
cyuiHOCTb 3Toro MeTOiia. 

llycTb b aHajiH3HpyeMOM pacTBope b cmcch c .apyraMH seme- 
CTB3MH cojiepwHTCH HHTepecyiomee Hac BemecTBO- Bee aToro Be- 
mecTBa P x HB^aeTCH HeH3BecTHOH BejiHHHHofi h ero Hy*Ho onpe- 
AeJiHTb. npoBejeHHH aHa;iH3a npHroTOBHM npo6y CTaHflapT- 
Horo pacTBopa Toro xe caMoro HHCToro BemecTBa, noMeHeHHoro 
COOTBeTCTByWmHM paflHOaKTHBHblM H30TOIIOM. PlyCTb o6maH 
aKTHBHOCTb 3Toro pacTBopa paBHa A, a Bee MeneHoro BemecTBa 
P 0 . Tor.ua yitejibHaa aKTHBHOCTb MeneHoro BemecrBa b craHAapT- 

hom pacTBope 6y.neT a 0 = ~u~' 

*0 

Ecjih np'HroTOB^ieHHyio npo6y CTaHnapTHoro pacTBopa 
CMemaTb c aHajiH3HpyeMbiM pacTBopoM, to npoH30H.neT «H30Ton- 
HOe pa3BefleHHe» panHoaKTHBHoro HH^HKaTopa, Tan nan k hoch- 
TeJTK) C BeCOM Po B CTaimapTHOM pacTBope npH6aBHTCH HOCHTejlb 
BecoM P x b 3 HajiH 3 HpyeMOM pacTBope. Ho o6maa aKTHBHOCTb 
CMemaHHUx pacTBopoB ocraHeTca npejKHeft, paBHoft A. 
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ricmoMy Mbi HMeeM: 

A = P 0 a 0 = (Po + P x )a (13) 

r^e a — y/jejibHan aKTWBHOCTb MeueHoro BeiuecrBa nacjie cMeuie- 
HHH paCTBopOB. 

H 3 ypa'BiHeHHH (13) nwiy^aeM cjie^yiomyK) (J)opMyjiy jxjir 
onpeAejieHHH HeH3BecTHOH BejiHHHHbi P x : 

Px = Po( T~ 1) O 4 ) 

Thkhm o6pa30M, bccl aHa;iH3 cboahtch k onpeAeJieHHio 
yjejibHbix a'KTHB'HocTefi a 0 h a. 

l.IpeHMymecTBo Mero/ja H30TonHoro pa3BeAeHHH no cpdBHe- 
-Hwo c ^pyrHMH MeTo^aMH 3aKJHoqaeTCfl b tom, hto aah onpeAe- 
jieHHH y;;c.'ibH0H aKTHBHocTH oemecTBa AociaTOMHo BUflejiHTb 
c rioMombK) jik)6oto noAxoAimiero cnocoga TOAbKo Hacrb onpe- 
AeAneMoro BemecTBa, a He Bee BemecTBo noAHOCTbio. 

MenoA H30TonHoro pa3BeAeHHH ocofieHHo ueHeH, Koraa b 
aHa^iH3HpyeMofi CMecH npucyTCTByioT BemecTBa, 6AH3KHe no 
gbohm cBOHCTBaM k onpeAeAHeMOMy, Hanp'H'Me.p, ajieMeHTbi- 
XHMHHeeKHe aHaAora, pe^KHe 3eMAH, opraHHnecKHe coeAHHeHHfl, 
cocTaBjisuoinHe roMOAonmecKne p«AM h t. a. 

MeTOA H30TonHoro pa3BeAeHHa Mo*eT Hcnojib30BaTbca 
B GhOXHMHH, arpOXHMHH H nOABOBeACHHH npa aHaAH3e paCTH- 
TeJIbHblX BbITHHCeK, nOHBeHHblX paCTBOpOB H T. n. 

ynPAMHEHME 

KojiHHecTBeHHoe onpeAe.ieHHe HOAa mctoaom xsoTonHoro 

pa3!teACHHSI 

B AaHHOM ynpajKHeHHH cTaB'HTca 3aAaHa KOAHnecTBeHHoro 
onpcAcvieHiia ftoAa b npucyTCTBHH HOHa xjiopa. B KanectBe 
paAKoaKTHBHoro HHAHKaTopa HcnoAb3yeTCH H30Ton HOAa.-i31. 

BbiAeAeHHe hoaa H3 pacTBopa npoH3B0AHTca MeTOAOM oca*- 
Aeimsi (ocaAHTeAb — AgNOs). Ecam oca>KAeHHe floAa npoH3Bo- 
AHTb npH HeAocTaTKe ocaAHTejin, to BCAeACTBne pe3KHX p'asAH- 
HHft B II p OH 3BeAeH HAX paCTBOpHMOCTeft OCaAKOB AgJ H AgCl 
(npO'H3BeA6HHH paCTBOpHMOCTeft paBHbl 1,5-10“ I6 H 1,6. 10 rr< 
cooTBeTCTBeHHo) , H3 pacTBopa 6yAeT BbiAeAHTbca TOJibKo oca- 
AOK AgJ. . .. 

XlAH Toro, *m>6bt nOAHOCTblO HCKAIOHHTb KaKiOe-A'H'fio oca>K- 
AeHne XAopa npa ocawAenHH ftoAa, peKOMeHAyeTca Ao6aBAeH«e 
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aMMHana, t3k k»k b ero npncyTCTBHH AgCl pacTBopaeTCHC oopa- 
30B3HHeM paCTBOpHMOFO aMMHflHHOrO KOMnJieKCa [Ag(NH3)2]Cl, 
B TO BpeMH KaK AgJ B H36bITKe HMMTiaKa HCpaCTBOpHM. Koh- 
cT3HTa HecTOHKocTH aMMuanHoro KOMnjieKca Ha MHoro nopHA- 
KOB Bbiuie npOH3BeAeHHH paCTBOpHMOCTH AgJ- ri03T0My B npH- 



Phc. 15. 4>HJibTpoBaJibHbiH npn6op 

ZJin nojiyMeHHH craHAapTHbix npe- 
liapaTOB pa^HOaKTHBHblX OCajlKOB. 
JIhctok (|)HJibTpOBajibHOH 6yMarn 
hjiotho 3a>KHMaeTCH Me>KAy nJieK- 
CHrJiaCOBbIM (})KJIbTpOM H CTeKJIHH- 
HblM UHJIHH^POM. ^VHAKOCTb, CO.Hep- 
>Kamyio cycneH3Hio pa^HoaKTHBUoro 
oca^Ka. HaJiHBaioT b CTeKJiHHHbifi 
UHJIHHAp. ^HJlbTpaUHH H/ieT FIOA 
BaKyyMOM. 


CyTCTBHH HOHOB HO^a KOHUeii- 
TpauHH 3 toto KOMiuicKca SyAeT 
HHmomo Majia, <h npaKTHnecKH 
Bee cepeSpo 6yAeT CBH3aHO c 

3KBH l BaJieHTHbIM KOAHHeCTBOM 

hoas, o6pa3yn ocaAOK AgJ. 

H 3 c-Ka3a«Horo hcho, mto b 
ash-hom npHMepe Mbi ksk pa3 
HMeeM a^ao co cJiynaeM, xorAa 
no ycjiOBHHM aHa^Hsa H3 pac- 
TBOpa BblAeJIHlOT TOJlbKO M3CTb 
aHaJiH3HpyeMoro BemecTBa. 

CyiuHOdb onuTa 6yAeT 3 a- 

KJiKDMaTbCH b cAeAyiomeM. 

npHrOTaBJIHBaiOT THTpOBaH- 
HUH pa-CTBOp HOAHCTOrO HaTpHH 
C 3aAa:HHOH YAeJIbHOH a-KTHBHO- 
'CTbio MeneHoro HOAa. BepyT nop- 
uhk) 3Toro pacTBopa h eMeum- 
BaiOT ee c aHajinaHpyeMbiM pa- 

CTBOPOM , COAep>KamHM 'HCH3Be- 
CTHOe KOJIHH0CTBO HOAa B JipH- 
cyTCTiBHH xJiopa. K nojiyneHHOMy 
cm e in a H'H 0 m y pacTBopy Ao6aBJiH- 
k)t eme ■h36htok aMMuaKa. 

B onpeAejieHHbiH o6i>eM 
THTpoBaHHoro pacTBopa H B TaKOH 
>Ke ofiBeM cMeiuaHHoro pacTBopa 
BBOAHT OAHHaKOBbie KOAHHeCTBa 

ocaAHTCJiH AgNCb h noJiynaiOT, 
takhm ogpaaoM, OAHHaKOBbie no 
b ecy p a n ho a kthb h bi e oc a a k h 


AgJ*. 

H.AH H 3 MepeHHH aKTHBHOCTH BblAeAeHHblX OCaAKOB Heo6xoAH- 
Mo H3 hhx npuroTOBHTb daHAapTHbie paAHoaKTHBHbie npenapa- 
T bi. Hah 3ioro cAy*HT cneunaAbHbift (J)HAbTpoBaAbHbiH npn6op 
(pHC. 15), c noMombio KOTOporo noAynaiOT p a aho a kth b h bi e 
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fipenapatbi oAHHaKOBoro AHaMeTpa h oAHHanoBoft tojuuhhu 
(B ee oca^KOB oA'HH 3 kob!) . 

fli^THnuJ!!^ K ' Ut " eeCH B ^°P MyJle 0 4 ) OTHOOieHHe yAeAbHbix 
aKTHBHocTeK Hofla B CTaHAapTHOM pacTBope h B aHaoHSBpye* 

paCTBOpe (° 6o3Ha, iHM ero vepea a) MorceT 6 mb SKcnepH- 
MeHTajibHo onpeAejieHo nan oTHouieHHe aKTHBHocTefi, nojiyqeH- 
Hbix yKaaaHHbiM Bume cnocoSoM CTaHAapTHhix p ajjHoaKTHBHwx 

npenapaTOB ocaaKOB AgJ*: v 


„ a o xo 

a = — = — t 
a x 


( 15 ) 


rfle xo aKTHBHocTb ocaAKa BbiAeAeHHoro H3 cTanaapTHOfo 
pacTBopa, x aKT'H>BHocTb ocaAKa, BbiAejieHHoro H 3 «H30TonHO 
pa3BeaeHHoro» pacTBopa. 

OCopyAOBaHHe h peaKTHBU 

b npoTHBeHb, noKpuTufl 4 )njibTpoBajibHo 5 dyMarofi. 

„„ n ■ ,:>aUIHTHbIH 3 K P aH H 3 CBHHUOBOrO CTCKJia H Hafiop AHCT 8 H- 

HM™a4,"Mr PyMeHT0B ' H30T0n *°* lSI »“-"** “a„Ta- 
4 BropeTKH BaSI Kpy>KKa ' ZV,H P a AHcaKTHBHbix oTCpocoB. 

5. riHneTKH c uinp'HiteM. ' 

6. XHMHHeCKHe CTaKaHHHKH Ha 150 MA. 

7. CTeKJiHHHbie najioHKH. 

8. ripoMUBajina c rpyuiefl. 

9. SjieKTponjiHTica. 

nar.Lft'of!l H ' ,IbTPOBajII>HbI0 n P H6o P JWB nOJiyHeHHH CTaHAapTHbIX 
paAHOaKTHBHHX OC8AKOB (PHC. 15). p 

Ha JbHJTKTnpwTo/ C0 cnHpT0M noAcyuiKH ocaAKa AgJ* 

aL^i HJIbTpe ^ H 1 /o P acTB0 P n^eKCHrjiaca b AHXJiopaTaHe (am 
K fo u eHHa ocaAKa A S J * Ha ^HjibTpe). P A 

tob. Z * 4amKa neTpH nepeHocKH paAHoaKTHBHbtx npenapa- 

14 ru?TuI PyfiHHfi Hacoc c npwoxpaiijrrejibHofi ckahhkoh. 

14. CqeTHaa ycTaHOBKa B-2. 

mR n^n^vrf °* Ka H3 njieKCHrJia ca AJiH 3aKpenjieHHH npenapa- 

TOB IIOA TOpAOBbIM CHeTVHKOM. r F 

C VAMMoT°a^ B „n^ fl npena P aT ®OA a *131 B COeAHHeHHH NaJ 

ueJSrt GESfiZET*' 0X01,0 °'' mK/m * ™" 
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17 . PacTBopu: NH4NO3 (2 h. h TBepAaa coAb), NH4OH 
(10%), NaJ (0,05 h) H AgNOs (0,05 h). 

18- AHajiH3HpyeMbiH pacTBop CMecH NaJ h NaCl. 

BbinojiHeHHe paSoTbi 

1. BHecTH H3 OropeTKH 10 ma THTpoBaHHoro pacTBopa NaJ 
(0,05 H) B XHMHMeCKHH CT3KaHHHK. 

2. ripHOaBHTb 2 MJ 1 NH 4 NO 3 H 1 MA paflHoaKTHBHoro pac- 
TBopa NaJ*. 

3. OcaAHTb fiOA THTpOBaHHHM paCTBOpOM AgNOs (0,05 h), 
B3HB no KanJIHM H3 dlOpeTKH TOHHO 5 MJI 3Toro pacTBopa. ripn 
nojiyneHHH ctohkhx MejiKOKpHCTajiJinnecKHX cycneH3HH AgJ* 
CJieayeT floSaBHTb B CTaKaHHHK HeCKOJIbKo KpHCTajIJIHKOB 
NH4NO3, ocTopowHO noMeuiHBaa cycneHSHio. HarpeTb pacTBop 
c oca^KOM ao Tex nop, nona He np0H30ftAeT noAHaa KoarynauHa 
ocaAKa. JJaTb ocaAKy oTCToaTbca. 

4. C noMombio cjiHJibTpoBajibHoro npn6opa (pnc. 15) nojiy- 
HHTb cTaHjiapTHbifi paflHoaKTH'BHbiH npenapaT ocaAKa AgJ* no 

cjieflyiomeH MeTOAHKe. 

npoBepjnoT HcnpaBHOCTb npnOopa n noAroTaBAHBaiOT ero 
k pafioTe. Ajih 3Toro (j)HAbTpoBaAbHbiH npnGop noAKAroaaiOT 
k BoaocTpyiiHOMy Hacocy aepe3 npefloxpaHHTejibHyio CKAHHKy. 
OHJibTpoBaHne oca^KOB npoH3BOflHT nepe3 3 -caohhmh SyMajKHbiH 
(JiHJibTp («rojiy6aa jieHTa»). IlepeBOA ocaAKa H3 cTaKaHanKa 
Ha 6yMawHbiH <|)HAbTp npoH3BOAHTca b cneAyiomeM nopaAKe: 
cHaaaAa HeOoAbiiiHMH nopunaMH (JmjibTpyeTca MaTonHbifl pac- 
TBop; 3aTeM ocaAOK 3ajiHBaioT pacTBopoM NH4NO3, n cycneH- 
3HK) (J)HAbTpyiOT T3K)Ke He 60 AbIHHMH nOpUHaMH; CTaK3HAHK 
TmaTeAbHo npoMbiBaiOT pacTBopoM NH4NO3, AodHBaacb noAHo- 
ro nepeHeceHna ocaAKa Ha 6yMa*HbiH (JiHAbTp. ZU^ee aepe3 
ocaAOK Ha (JiHAbTpe nponycnaioT HecKOAbKo ma cnnpTa aah 
npocyuiHBaHHa ocaAKa. CHHMaTb SyMajKHbift cjwiAbTp c ocaAKOM 
Hy*Ho oaeHb aKKyparao nnHueTOM c TeM, hto6h He pa3pyuiHTb 
npenapaT h He ocTaBHTb ocaAOK Ha Kpaax ct eKA a h H oro uhahh- 
Apa (|)HAbTpoBaAbHoro npn6opa. FIoAyneHHbiH Ha tjjHAbTpe oca- 
AOK 3aKpenAHK>T KanAeii pacTBopa nAeKCHiviaca b AHXAopaTaHe. 

5. rioMecTHTb b CTaKaHHHK 10 ma anaAH3HpyeMoro pacTBopa 
CMecH NaJ h NaCl. 

n p h m e q a h h e. Hjib ocawzieKHH fio^a OyaeT b3hto TaKoe >Ke 
K0JIHH6CTB0 OCaAHTCJIH, KBK H B n. 3 (5 MJI 0,05 H AgNOs). KaK 6bIJ10 
yKa3aHo Bbime, oca>KAeHHe wo/ja aoji>kho npoii30HTH b stom cJiynae npn 
HeiiocTaTKe ocaAmejm. IlosTOMy aHajw3HpyeMbiH pacTBop aoji>KeH 
yAOBJieTBOpHTb cjieAyiome.My ycjioBHio: KOJiH^ecTBo ftozia b HeM hojdkho 
6biTb Cojibiue 0,25 mt-skb (5 mjiX 0,05 Mr*3KB/MJi). 


63 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 



Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 

T a 6 a h u, a 8 

H3MepeHHe aKTHBHOCTH OCaAKOB AgJ* 

/l aia H3MepeHHH: . . . . 

Thii ycTaHOBKH: Ns ycTaHOBKH: 

THn CMemHKa: jsfe cqe^HKa: ...... 


V H = ..... e; V p = 8 ; k= . . . . . 

OOH CMeTIHiKa N<j,= HMIl/MHH. 

BpeMH 'H3Me,peHHH (J)OHa CHemnKa t $= mhh. 


,01 

1 

R 

K 

tr ^ . 

2 O- as 
s QJ ± 
n 5 5 
s 

CQ s ^ 

R 

X « 

CO * 
cn 5S ^ ^ 

5 

o 

Cog 


N= n 
t | 

N — N(jj 

A6cojnoTHbie 

OIIJhGkH* 

1 





Xo = ... 

Ax 0 = 

2 





X = . . . 

Ax - 


* A6cojnoTHbie ouih&kh Axo h Ax paccmiTaTb no (|)opMyjie CTaTHCTnne* 
Ckoh ouih6kh; 

V t t<}> 

OKOHqare.JibHbiH pe3yjibTaT H3MepenHft: 

Xo = ± HMn/MHH. 

X= ± HMn/MHH. 

BblHHCJieHHH: 

= a 0 __X0 

a ~~ x 

Po= . . . . ± . . . . MT-3KB. P x = Po(a — 1)= . . . MT-3KB. 
OTHocHTeJibHan ouiH6Ka peayjibraTa onbiTa: 

A == Ap x __ APo , Aa __ APo x_ • Axq.4- xoAx _ 

P x Po a— 1 “ P ‘ x 2 (a—l) 

A6co^K)THan omH6<Ka pe3yjibTaia onbua: 

AP x = 6*P x = MT-3K-B. 

OKOHnaTejibHbiH pe3yjibTaT onbua: 

Px= ± .... MP-3KB, 
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np'HfiaBHTb k aHa;iH3HpyeMOMy paereopy 2 mji NH 4 NO 3 (2h) 

2 mji NH 4 OH (10%) h 1 mji paaHoaKTHBHoro pacTBopa NaJ. 
Harpeib pacTBop ao 70—80° h ocamiTb ^acTb fto.ua tomho 5 mji 
THTpoBaHHoro pacTBopa AgNOs (0,05h). npnroTOBJieHHe paAno- 
aKTHBHoro npenapaTa ocaAKa npoH 3 BOAHT TaK ace, KaK yKasaHO 
b n. 4. 

6. H3MepHTb cneT^HKOM aKTHBH0CTb nojiyneHHbix paAHO- 
aKTHBHbix npenapaTOB. JXjm SToro 4)HJibTpoBajibHbiH jihctok 
c 3aKpen.neHHbiM na HeM ocsakom noMemaioT Ha cneunajibHyio 
njieKCHrjiacoByio noAJioJKKy c 3a>KHM0M. rio3HUHH noA*no>KKH 
Bbi6HpaeTCH TaKOH, HioSbi cKopocTb ^ cneTa He npeBbiiuajia 
3000 HMn/MHH. Pe 3 yJIbTaTbI H3MepeHHH aKTHBHOCTH 3aHHCaTb 
b TaOjiHuy 8. 

7. BbiHHC,iHTb oTHomeEHe aKTHBHocTea npenapaTOB xo/x.h, 
nojib3yacb cooTHomeHneM (15), no (J)opMyjie (14) BbinncJiHTb 
b mt-skb KOJinnecTBo moab b aHajiH3HpyeMOM pacTBope. 

PaccHHTaTb oTHocHTeJibHyio h aScojnoTHyK) oluh6kh pe3yjib- 
xaTa onbiTa. Pe3yjibTaTbi Bcex BbiHHCJieHHH TaiGKe 3anncaTb 
b TadjiHuy 8. 

3adana 

OnpeAOJiHTb KOJiHHecTBO cJ)occJ)opa b nHiaiejibHOM pacTBope 
B BereiauHOHHOM cocyAe, ecjrn b cocyA AodaBJieH 1 ir NaH2P*04 
c odmen aKTHBHOcTbio 10 000 hmh/mhh. H3 pacTBopa BbiAejieH 
0,1 r c|)oc(J)opa b BHAe ocaAKa (J)occ})opHOKHCJioH aMMOHHHHO- 
MarHHeBofl cojih MgNH4P*04. 

AKTHBHocTb ocaAKa 0Ka3ajiacb paBHon 500 hmh/mhh. 

Otbct: B aHajiH 3 npyeM 0 M nHiaiejibHOM pacTBope coAep- 
hchtch 1,75 r (fioccjjopa. 
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PABOTA M> 4 

METOfl PAflHOMETPHHECKOrO THTPOBAHHfl 

Merofl paflHOMeTpHsecKoro THTpoBaHHS HB.meTCH oahhm H3 

HOBNX MeTOAOB o6T>eMHOro XHMHMeCKOro aHa^H3a. 

rip'H npOBeiieHHH aHajIH3a oGhlHHblM THTpOBaHHeM OAH3 H3 
TpyAHOCTew, CHH^aiomHX HHorAa, TomiocTb aHajiH3a, 3aKjno- 
naeTca « onpeAejieHHH awBHBajieHTHofl tohkh TMTpoBaHHH (3TT) . 
ZIjib 6ojiee oSteKTHBHoro h tohhoto onpeACJieHHH 3TT Mo*eT 

, OHTb HCnOJIb30BaH MCTOfl paA'HOaKTHBHHX HHAHK3TOpOB. 

CymHocTb MeTOAa paAHOMeTpnqecKoro THTpOBaHHH 3aKjno- 
HaeTCH B TOM, HTO THTpOB3HHC 3HaAH3HpyeM0r0 paCTBOpa BGAyT 
B IipHCyTCTBHH paAHOaKTHBHOTO HHAHKaTOpa. B npoitecce THTpO- 
BaHHH aKTHBHOCTb paCTBOpa 6yAeT H3MeHHTbCH nponOpUHOHajIb- 
HO BHocHMOMy b pacTBop KOJiH^ecTBy ocaAHTejiH (hjih Apyroro 
peareHTa, npHMeHHiomerocH a-tch THTpOBaHHH). B momcht, Kor- 
Aa Bee aHaAH3HpyeMoe BemecTBo npopearnpyeT, AaAbHeftinee 
H3MeHeHHe aKTHBHocr« npaKTHMecKH npeKpamaeTca. ToHKa 
nepeAOMa kphboh thtpob3hhh xa k pa3 h cooTBercTByeT 3TT. 

B 33BHCHMOCTH OT TOTO, TAe HaXOAHTCH paAHOaKTHBHblH 
HHAHKaTOp HJIiH B THTpOB3HHOM paCTBOpe OCaAHTeJIH, HJIH 
b paCTBOpe HccjieAyeMoro ooeAHHeHHH, hjih b tom h ApyroM,— 
xapaKTep KpHBofi paAHOMeTpHvecKoro thtpob3hhh gyACT pa 3 - 
JI-HHHblM. PacCMOTpHM B CBH3H C 3THM TpH CJiyqaH paAHOMeTpH- 
HeCKOro THTpOBaHHH. 

1) EcJIH paAHOaKTHBHblfi HHAHKaTOp H3X0AHTCH B THTpOB3H- 
hom pacTBope ocaAHTejiH, to aKTHBHOCTb pacTBopa nocJie npH- 
SaBAeHHH KaiKAOH nopunn ocaAHTejiH, BCJieACTBHe nepexoAa 
paAHoaKTHBHoro HHAHKaTOp a b ocaAOK, CHanaAa 6yAeT .npHMep- 
ho nocTOHHHOH. ypoBeHb aKTHBHocTH npH 3tom gyAeT onpeAe- 
JiHTbCH pacTBopHMocTbio nojiyqaioin,erocH ocaAKa. Tax 6yAeT 
npoHcxoAHTb ao Tex nop, noxa He OyAeT AocTHmyTa 9 kbhb 9 - 
AeHTHaH TOHKa THTpOBaHHH. IlOCJie AOCTHJKeHHH 3TT aKTHBHOCTb 
pacTBopa HanHeT pe3Ko yBejiHHHBaTbCH nponopunoHajibHo BBe- 
ACHHOMy KOAHnecTBy THTpOBaHHOTo pacTBopa. noAyqaiomaHCH 
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B 3TOM CJiyqae KpHBaH P a^HOMeTpHMeCKOro THTpOBaHHH HMeeT 

bha, noKa3aHHbifi Ha pwc. 16. no oS'beMy i H3pacxoA'OBaHHoro pac- 
TBopa ocaAHTejiH aah AOCTH>KeHHH 3TT Aerno onpeAeAHeTCH 
KOAHnecTBo aHaAH3HpyeMoro coeAHHeHHH. 

2) EcAH paAHOaKTHBHHH HHAHKaTOp H3X0AHTCH B paCTBOpe 
aHaAH3HpyeMoro coeAHHeHHH, a THTpOBaHHbift pacTBop ocaAHTe- 
AH HeaKTH'BeH, TO aKTHBHOCTb paCTBOp a B IipOUeCCe THTpOBBHHH 
6yA6T BHanaAe yMeHbiuaTbCH riponopuHOHaAbHo KOAHnecTBy 
BBeAeHHOro OCaAHTeAH. n<>CAe AOCTHJKCHHH SKBHBaAeHTHOH 
TOHKH THTpOBaHHH aKTHBHOCTb paCTBOpa nepeCTaeT npaKTHHe- 
ckh H3MeHHTbCH« OcTaTOHHaH aKTHBHOCTb paerBopa 6yAeT 
onpeAGAHTbCH pacTBopHMOCTbio noAyqeHHoro ocaAKa. KpHBaH 
paAHOMeTpnqecKoro THTpOBaHHH a^h stoto CAyqan noKa3aHa Ha 
pHC 17. 





3) HaKOHeU, eCAH paAHOaKTHBHblft HHAHKaTOp BBeAeH H B TH- 
TpOBBHHblH H B aHaAH3HpyeMbIH paCTBOpbl, TO KpHBaH pAHHO- 
MeTpHHeCKOrO THTpOBaHHH 6yA^T HMeTb BHA, HOKasaHHblH Hfl 
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pHC. 18. 3TT 3Aecb TaiOKe onpeaeaHeTCH nan TOHKa nepeaoMa 

KpHBOH pa^HOMeTpHtjeCKOro THTpOB3HHH. 

Meroa, paanoMeTpH^ecKoro THTpoBaHHH no3BO.naeT onpeae- 
jiHTb c noMombio paaHoaKTHBHoro 4)oc(})opa-32 MarHHft, Kaab- 
UhS h apyrne saeMeHTbi, o6pa3yiomHe HepacTBOpHMue 4)Oc4>a- 
th, c noMombio paaHoaKTHBHoro cepe6pa-110 raaoreHHAbi h 
apynie aaeMeHTH, aaiomne ocaaKH c cepefipoM h t. a- 

HBJIHHCb OAHOH H3 pa3HOBHAHOCTefi o6T>eMHOrO aHajlH3a, Me- 

toa paanoMeTpH^ecKoro thtpobhhhh b paae caynaeB HMeeT npe- 
HMymecTBa nepea odbiHHHMH MeToaaMH THTpoBaHHH c npHMeHe- 
HHeM XHMH^ecKHXHHAHKaTopoB. Bjiaroaapsi npHMeHeHHio paaHo- 
MeTpHwecKoro THTpoBaHHH, HHoraa yaaeTCH noayHHTb 66abinyio 
TOHHocTb ananma, neM c.npHMeHeHHeM XHMHHecKHx HHAHKaTO- 
poB. KpoMe Toro, 6biBaiOT caynaH, Koraa He yaaencn noAo6paTb 
HyatHUH HHAHKaTop aan ycTaHOBJieHHH 3TT. MeToa paano- 
MeTpHHecKoro THTpoBaHHH npeaocTaBJineT Macro aKcnep'HMeHTa- 
Topy 6oabuie yaoficTB b pafioTe, neM npHMeHeHHe mctoaob Beoo- 
BOro aHajIH3a, CBH3aHHbIX c AaiHTeabHblM BH3peBaHHeM OCaaKOB, 
aeKaHTauHeii, (J)HJibTpoBaHHeM, npoMbmaHHeM, npoKajiHBaHHeM 
H AOBCACHHeM OCaaKOB AO nOCTOHHHOro Beca. 

PaaHOMeTpHnecKoe THTpoBaHHe He ooH3aTejibHo npoBOAHTb 
cnocofioM noayneHiHH ocaanoB. Mojkho npHMeHHTb peareHTU, 
aaiomne pacTBopHMbie ©oeaHHeHHH. npn stom npoayKT peaxuHH 
MO*eT 6biTb sKCTparnpoBaH HecMeuiHBaiomHMCH c boaoh pac- 
TBOpHTejieM H Toraa CJieaHT 3a XOaOM H3MeHeHHH 3KTHBH0CTH 

sKCTpaKTa. Tax mojkho onpeaeaHTb MHKpoajieMeHTu Zn, Hg h 
ap. paCTBOpOM AHTH30H3 C SKCTparHpOBaHHeM o6p a3yromHXCH 
AHTH30HaT0B XJIOpO<j)OpMOM. 

TOHHOCTb MeTOaa paaiHOMeTpHHeCKOro THTpoBaHHH 33BHCHT 
OT CKOpoCTH H nOJIHOTU npOTeK3HHH pe3KH,HH COrJiaCHO ee CTe- 
XHOMeTpHHecKOMy ypaBHeHHK), noSoMHbix peaKUHH Mextay aHaan- 
3HpyeMbiM BemecTBOM h peareHTOM, aacopSiuioHHbix hbhchhh h 
paanoaKTHBHbix npHMecefl b npnMeHHeMOM paaHoaKTHBHOM npe- 
napaTe h t. a. 

CjieayeT Tanxce nanoMHHTb 0 hcoCxoahmocth CTpororo co- 

fijIlOaeHHH CTaHaapTH3aUHH p aAHOMeTp HHeCKHX IH3MepeHHfi. 

JXjm npoBeaeHHH paa<HOMeTpHMecKoro THTpoBaHHH MoxceT 
CbiTb HcnoJib30BaH npHdop, cxeMa KOToporo noxasaHa Ha 
pwc. 19. 

AHajiH3HpyeMUH pacTBop noMemaeTCH b xHMHHecKHH cra- 
xaH A. Tyaa x<e bhochtch HeKOTopaa HHAHKaTopH an ao3a 
paAHoaKTHBHoro H30Tona. B pacTBop norpyxcaeTCH (JwabTp B, 
coeaHHeHHWH c AByxxoaoBMM KpaHOM B. Aaaee HaeT Koabue- 
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H amMOcvepe K BOflocmpyuvoMy 



Phc. 19. CxeMa npw6opa ajih paAHOMeTpHHecKoro THTpo- 
BaHHH. 06o3HaHeHHe: A — cTaxaH c pacTBopoM, B — 
cJwjibTp, B — AsyxxoAOBOH KpaH, F — KOJibueBOH cocyn- 
KKDBeTa, C — cneTHHK, JX — npeAoxpaHHTejibHbifi cocyA, 
E *— AByxxoAOBOH KpaH, )K — MHKpoCiopeTKa. 
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boh cocya-KioBeTa, aepe3 nojiocTb KOTOpofi npoxoAHT uhjihh- 
apHHecKHfl cMexHHK C. KioBeTa r flajiee noAcoeAHHaerca k npe- 
AoxpaHHT&nbHOMy cocyAy JX, Ha KOHue KOToporo Taione HMeerca 
AByxxoAOBoft KpaH E, HMeiomHft BUXOAHbie KaHajiu k aTMOc<J>e- 
pe h k BOAOCTpyflHOMy Hacocy. HaA CTaxaHOM A ycTaHaBJiH- 
BaeTCH T3K)Ke SiopeTKa c THTpoBaHHUM pacTBopoM. XUh nepeMe- 
uiHBaHHH pacTBopa HHorAa ycTaHaBJiHBaiOT Memajiny (HanpH- 
Mep MarHHTHyio MemajiKy) . 

IlpHHUHn paSoTbi c t3khm npH6opoM 3aKJiiOHaeTCH b CJieAyio- 
meM. 

Bboaht b aHajiH 3 HpyeMbiH pacTBop crporo onpeAeJieHHyio 
nopUHio THTpoBaHHoro pacTBopa h nepeMeuiHBaioT pacTBop 
C BblAeJlHIOLU.HMCH OCaAKOM. HHOTAa AAH yCKOpeHHH o6pa30BaHHJI 
ocaAKa B pacTBop bhocht KpHCTa jijihkh cojih — ocaAKa (Tan Ha- 
3biBaeMaa «3aTpaBKa»). 3aTeM aepe3 (pHJibTp B c noMombio 
BOAOCTpyftHoro Hacoca 3acacbiBaK)T paAHoaKTHBHHft pacTBop 
b KOJibiteBoft cocyA r h H3MepHioT cKopocTb caeTa 6e3 nonpaBKH 
Ha (pOH cneTHHKa. Zlajiee noBopoTOM KpaHOB E h B KOJibneBoft 
cocyA T coeAHHsnoT c aTMoctpepoii, h 3 acocaHHUH pacTBop H3 
KOJibireBoro cocyAa T nepeJiHBaexca ofipaTHo b cTaxaH A. 
Taxaa npoueAypa npoBOAHTca nocjie bbcachhh KaxcAoft nop- 
Uhh THTpoBaHHoro pacTBopa. Aajiee no pe3yjibraTaM H 3 MepeHHH 
CTpOHT KpHByjO paAHOMCTpHHeCKOro THTpOB3HHa. 

OTMeTHM, HTO OCHOBHbIM npH3H3KOM TOHHOCTH paAHOMeTpHHe- 
CKoro THTpOBaHHH aBjiaeTca noJiyaeHHe KpHBHX p aAHOMeTpuae- 
CKOrO THT,pOBaHHa B BHAe JIOMaHbIX JIHHHH (CM. pHC. 16 — 18). 
EcJIH KpHBbie paAHOMeTpHHeCKOrO THTpOB3HHH HMeiOT njiaBHblfl 
XOA, TO 3 To HB^aeTCH npH3H3KOM H3JIHHHH K3KHX-TO noSoHHHX 
npoueccoB, cHHHcaiomHX h^h Ae.naioiuHx hcbo3mo}khum npnMe- 
HeHHe AaHHoro mctoab. 


ynPAKHEHHE 

KojiHiecTBeHHoe onpeAeaeHHe (Jjoctpopa 

MeTOAOM paAHOMeTpHHeCKOrO THTpoBaHHH 

JAnn aHa^H3a AaeTca pacTBop (JjoctJjopa c HeH3BecTHoft koh- 
ueHTpauHefl. TpeCyerca npHMeHHTb mctoa paAHOMeTpnnecKoro 
THTpoBaHHH ajih onpeA&fleHHa ofimero KOJinaecTBa (J>oc(J)opa b 
A 3HHOM paCTBOpe. 

B KaaecTBe paAHoaKTHBHoro HHAHKaiopa 6epeTca $oc<})op-32 
KOTopuH bboahtch a aHajip3HpyeMbift pacTBop. THTpoBaHHe npo- 
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BOAflT HeaKTHBHbIM paCTBOpOM MgSCV. TaKHM o6pa3oM B A aH- 
hom cjiynae AOJDKHa noAyHiHTbcn KpHBaa paAHOMeTpHnecKoro 
THTpoBaHHH, noKasaHHaa Ha pHC. 17. 

06opyAOBaHwe h peaKTHBbi 

1 . npoTHBeHb, noKpbiTbift (})HJibTpoBajibHOH 6yMaroft. 

2. 3amHTHbiH 3KpaH H3 njieKcnrjiaca- 

3. npnSop aah paAHOMeTpHqecKoro THTpoBaHHH (KOMruieKT). 

4. BoAocTpyHHbifl nacoc. 

5. Chcthhk rajioreHHbiH aah H3MepeHHH jkoctkoto 6eTa-H3- 
ciyqeHHH h ycraHOBKa B-2. 

6. riHneTKa co mnpnueM. 

7. SjieKTpH^ecKaH miHTKa. 

8. A'HajiH3HpyeMbiH pacTBop KaKofi-JiHSo $oc(j)opHOH cojih. 

9. npenapaT paAHoaKTHBHoro (})0C(jK)pa-32 (NaH2P*C>4) 

c yAeABHoft aKTH'BHOCTbio pacTBopa okoao 1 mkK/mji C COACpXCa- 
HHeM 4)occJ)opa Menee 0,1 mt P 2 Os. 

10. PacTBopbi: MgS04 (0,lH),NHiCl (10%), NH4OH (10°/o). 

BunojiHeHHe paCoTbi 

1. FIoAroTOBHTb k pa6oTe np'HSop aah paAHOMeTpHnecKoro 
THTpOBaHHH H CHCTHyiO yCTaHOBKy B-2. 

OcoSoe BHHMaHHe o6paTHTb Ha HaAex<Hyio paOoTy a B yxxoAO- 
Bbix KpaHOB. IlepeA HanaAOM paOoibi eme pa3 npoBepHTb pa6oTy 
CHeTHOH yCTaHOBKH. 

PeKOMeHAyexca npeAsapHTeJibHo noTpCHHpoBaTbCH b paOoTe 
c npHfiopoM 6e3 npHMeHeHHsi paAHoaKTHBHoro H3-oTona. 

2. B cTaKaH A (cm. p»c. 19) bbccth 10—20 mji aHaji«3Hpye- 
Moro pacTBopa h AoSaBHTb ao Vs oO^eMa CTanana pacTBop 
NH4CI h HecKO.xbKo mji NH4 OH ao 3 anaxa aMMHaxa. 

3. B cTanaH bbccth 1 mji paAHoaKTHBHoro pacTBopa c cboc- 
(})opoM-32. TmaTejibiio Bee nepeiviemaTb. 

4. C noMombio BOAOCTpyHHoro Ha coca HaSpaTb b KOJibueBoft 
cocyA-KioBeTy T (cm. phc. 19) ciporo onpeACAenubtfi oObeM 
pacTBopa H3 CTaKana A. J1ji% stoto cJieAyeT cAeAaTb Mexi<y Ha 
npeAOxpaiiHTejibHOM cocyae }\. Htmcphtb CKopocrb chcth, cot- 
AanaeMyio paAHoaKTHBHbiM pacTEopow ao thtpob3hhh. 

YKa3aHHe: C-KopocTb cneTa AOAHCHa 6biTb okoho 10 000 
hmii/mhh. Ecah CKopocTb CHda OKanceTCH MeHbme stoh .bcjihhh- 
Hbl, TO BHCCTH B CTaKaH COOTBCTCTBCHHO ClAe HCCKOAbKO MHAAH- 
AHTpOB paAHoaKTHBHoro pacTBopa. 
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5: CnycTHTb pacTBop o6paTHO b CTanaH h HarpeTb ero flo 

60°. 

6. FIp'HfiaBHTb no Kan/iHM 1 mji thtpob aHHoro paCTBopa 
MgS04. TmaTejibHO nepeMeinaib pacraop c ocaflKOM. 

Ecah oca^oK He noflBJiaeTCH Aonroe BpeMH, to bhccth « 3 a- 
TpaBKy» b BHn,e KpHCTajuiHKOB flBOHHofl cojiH MgNFhPO* (oca- 
flOK MgNH 4 P 04 nojiynHTb 3apaHee). i 

7. HaTb oca^Ky oTCTOHTbCH, HafipaTb b KOAbueBoft cocyA T 
Tanofl xe oSteM pacTBopa, nan h paHee, h BHOBb H 3 MepHTb 
CKopocTb cneTa. 

8 . CjIHTb paCTBOp o 6 paTHO B CT 3 K 3 H, npH 6 aBHTb CAeayiOmyK) 
nopUHK) THTpOBaHHOro pacTBopa (1 MJl) H T. A. yKa 3 aHHhlft XOA 

Ta6;iHua 9 

Pe3yjibTaTU onpeAeaeHHn (poctpopa mctoaom paAHOMe- 
TpHMeCKOro THTpOBaHHfl 

Hata 'H 3 MepeHH 5 j: . 


Tnn ycTaHOBKH: JSIe ycTaHOBKH: 

T«n CHeTHHKa: Mb cqeTAHKa: 

= • .... 8) Vp = e; k— .... 


v„ — ■ .... e\ Vp — e; k — . . . . 

<Poh cneTqnKa N HMn/MHH. 
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Pe3yAbTaTH onbiTa: 

3TT= ..... ma (onpeAejiaeTCH no rpa(j)HKy). 

B aHaAHSHpyeMOM pactBop e coAepacHTca ... Mr PsOb- 
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paSoTbi noBTopneTca ao Tex nop, nona aKTHBHocTb pacTBopa He 
CTaHGT npHMepH-0 nOCTOHHHOH. Pe3y^bTaTbI H3MepeHHH 3anHCM- 
BaioT b TafijiHuy 9. 

9. riocTponTb rpa^HK paAHOMeTpnnecKoro THTpOBaHHH. Flo 
KpHBOH paAHOMeTpunecKoro THTpOBaHHH onpeAeJiHTb 3TT h pac- 
cHHTaTb KOJinnecTBo <j)oe(})opa b Mr P 2 O 5 b aHajiH3HpyeMOM 
pacTBope. 

ynasaHHe: PaAHOMeTpnnecKoe TiiTpoBaHHe npoBOAHT 3a 
sKpanoM H3 n/ieKcnrjiaca c coSjuoAeHHeM Bcex npaBHji TexHHKH 
fiesonacHocTH. Flocjie pafioTbi npn6op aha paAHOMeTpHHecKoro 
THTpOBaHHH npOMblBaiOT TenjIOH BOAOH, nOAKHCJieHHQH HCl, a 
3aTeM paCTBOpOM (jDOCCj)aTa (H30T0nilbIH BblTeCHHTCAb AAH A^3aK- 
THBauHH). JXjw STOro ny>KHO c noMombio BOAOCTpyHHOro naco- 
ca MHoroKpaTHO 3a6npaTb npoMbiBHbie pacTBopbi b KOJibueBOH 
cocyA-KiOBeTy T h BepxHHH cocyA JX . OraKaHHHK c paAHoaKTHB- 
HbiM pacTBopoM h ocaAKOM cA^Tb jia6opaHTy. 
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PABOTA Ns 5 

H3yHEHHE H30T0nH0r0 OBMEHA 

B'BeaeHHe 

B npapo^e b pe3yjibTaie Mo/ieKy/iap no-TeruioBoro p,bh>kchh 5 i, 
aTOMHO-MCJiexyjIflpHblX B33HMOAGHCTBHH H BHyTpHMOJI6KyjIflpHUX 
ABHKeHHH HenpecTaHHO npoHcxoAHT caMonpoHBBOJi bHbie npouec- 
ch oSMeHHoro oSHOBJieHHH aTOMHo-MOJieKyjiHpHoro cocTaBa 
cpeAbi. ripn 3TOM Taxne nponeccbi He conpoBow,aaK)TCH xaxHMH- 
JIh6o H3MeHeHHHMH XHMHHeCXOrO COCTaBa HJIH XHMHHeCKHX 
cboActb cpe^bi. Ecjih b oocTaBe cpe^bi Bee XHMHnecxne ajieMeHTu 
HJIH HeKOTOpbie H3 H!HX np ePCTaBJteHbl HeCKOJlbKHMH H30T0fiaMH, 
TO 3T0T npouecc OSMeHHOrO ofiHOBJieHHH aTOMHO-MOJieKyjIflpHO- 
ro cocTaBa cpea,u npoTexaer c ynacraeM H30TonoB. 

CymecTBOBaHHe Taxoro po^a ofiMeHHbjx npoueccoB npeACxa- 
3UBa^ocb aaBHo. Tax, HanpHMep, eme J\. H. MeHaejieeB b 1886 
ro^y nHca^:«EcjiH aaHbi nacTHnu AB h AB, to A' H 3 nepBoft 
MoweT nepexoAHTb bo BTopyro nacrany h o6paTHO» h Aajiee: 
«...b coctohhhh xHMHHecxoH HeH3MeHHeMocTH ywe cymecTBy- 
er o6MeH Mew,ny oahopoahhmh aTOMaMH o/uiopo/uibix wacTHir, 
B TaxoM we nowTH ®Hae, xax Mew,ay pa3HopoflHUMH aTOMaMH 
pa3HOpOflHbIX naCTHU»*. 

OAHaxo sxcnepiHMeHTajTbHo oSHapywnTb sth nponeccbi yaa- 
JlOCb JlliUIb nocjie OTKpbITHH H30TOnHH XHMHHeCXHX 3JieMeHTOB. 

y*e b paHHHx h c cji e/i,o b a n h h x no xhmhh ecTecxBeHHo-pa,a.Ho- 
aXTHBHMX 3JieMCHT0B 6b\Jl oSHapyWeH Me/lJieHHhIH o6mch HOHOB 
peuieTXH npnpoflHbix MHHepajioB c H30TonHUMH HOHaMn Toro we 
3JieMeHTa, h a xo/ih mil m ho h b boahux pacTBopax. 3tot 3(})<f>exT, 
o6HapyweHHbift BnepBbie FlaHeTOM, 6bui Ha3B3H b /rajibHenmeM 
H30T0nHHM ofiMeHOM. 

C Tex nop, xor/ja 6jiaro^apH npHMeHeHHK) MeTo^ra MeneHux 
aTOMOB CTajIO B03M0WHbIM npOCJieWHBaTb 4)H3HX0-XIHMHHeCXHfl 


* R. H. MeHiMeeB. )KPXO, 18, 8, 1886. 
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nyTb aTOMOB h MO/ieKyJi, npoueccbi odMeHHoro o6hobachhh 
aTOMHO-MOJieKyjlHpHOrO COCTaBa pa3AHMHb!X CHCTeM CT3AH AO- 
CTynHbi npnMOMy HCCJieAOBaHHio. 

Mbi AaA'HM caMoe mnpoKoe TOAKOBaHHe nonaTHio npouec- 
cob iH30Tonnoro oSMeHa. 

ITpoueccbi H 30 TonHoro o0MeHa — sto npoueccw caMonpoH3- 
BOJibHoro o0MeHHoro oShobjichha M30TonHoro COCTaBa pa3JiHH- 
Hbix (J)a3 H pa3J!HHHbIX XHMHHeCKHX (J)OpM, npOTCKaiOmHe B JllO- 
6hx cHCTeMax h npn JiioQbix ycjiOBHax, ho He npHBOAnmHe k 
K aKHM-JIH60 M3MeHeHH51M XHMHHeCKOTO COCTaBa HJ1I1 XHMHHeCKHX 
CBOHCTB CHCTeMbl. 

B 33 BHCHMOCTH OT Bbl6paHHOTO npH3HaKa, xapaKTepH3yiO- 
mero npoueccbi rooTormoro ofiMeHa, mojkho AaTb pa3AHHHyio 
KAaccH(|)HKauHio npoueccoB H30TonHoro oSMeHa. Ecah b KanecT- 
Be KAaccn(J)iiKauHOHHoro npH3naKa B3HTb npnpoAy, MexaHH3M 
npouecca b caMOM uiupoKOM noHHMaHKH, to mojkho ycAOBHO 
BblAeAHTb ABa TAaBHbiX THna H30TWIHOro oSMeHa: (J)H3H4eCKHfi 
H XHMHHeCKHli. 

0H3HHCCKHH H30TOnHblH O0MCII o6yCAOBiieH HH'CTO (J)H3'Hie- 
CKHMH npOACCCaMH, T3KHMH KaK MOACKyAHpHaH AH(j)(})y3HH, HC " 

napeHHe h KOHAeHcau.ua h t. a- 

XHMHHeCKHH H30T0nHblft oSmCH — 3TO T3KOH O0MeH, KOTOpblfl 
npoucxoAHT nyTeM pa3Hoo6pa3Hbix xhmhmcckhx peaKUHH. Ha 
ocHOBe H3yueHHH xHMuaecKoro H30Tomioro o0MeHa SbiAa boohhio 
B cupbiTa nopa3HTCAbHaa napTHHa HenpepuBiioro AHHaMHuecKO- 
ro ofiHOBAeHua aTOMHoro h H30TonHoro COCTaBa mhgthx xHMiine- 
ckhx c})opM h coeAHHenuH. Ha TC'fi ace ocHOBe 6uAa pa3BHTa 
HOBaa oTpacAb xhmhh, noAyHHBiuaa Ha3BaHue xhmhh H 30TonoB. 
BaaroAapaa npHMeHeHHio MeTOAa MeneKbix aTOMOB 6 hah pa3- 
paSoTaHU H30TonHbie mctoau H3yaeHna xhmhh&ckhx peanunH. 

B 3 3'B H C'H MOCT H OT TOTO, TAe H B lOKJIX CHCTCM3X npOHCXOAHT 
H30T0HHbiH odMeH, mojkho pa3AHaaTb reTeporeHHbiii (Mew(l)a3- 
HWH) H TOMOreHHblH (BHyTpH^)a3HbIH) H3'0T0IlHbIH O0MeH 
Mo>KHO T3K>Ke pa3AHaaTb MOKMOAeKyJIHpHblH H BHyTpHMOAe- 
KyJiapHblH H30T0nHbIH O0MCH. 

B 33 BHCHMOCTH OT TOTO, K3KHe HSCTHUbl yHSCTByiOT B H30- 
ToriHOM o6MeHe, mojkho pa 3 AHnaTb cAeAyiomne cnynaH H30ion- 
Horo o6MeHa: aTOMHbifl, KOHHbifi, MOJieKyjiapHbiii, o6mch 
paAHKaAOB. 

Ecjih H 30 T 0 riHbiH o6MeH npoucxoAHT nyTCM npaMoro O'jMena 
HaCTHU, TO T3K0H O0MCH 6yAeM Ha3blBaTb npHMblM H30T0IIHHM 
o0MeHOM. OAHano b HeKOTOpbix CAynaax npaMoii oSmch 
qaCTHU HAH He BCAeT K H3MeHeHHIO H30T0UH0P0 COCTaBa pas- 
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JiHHHbix XHMH^ecKHx (jx>pM, hjih npocTO HeB03MoxeH. TorAa 
H 30 TonHbiH o6mch ocymecTBJifleTCH qepe 3 KocBeHHbie MexaHH 3 - 
MH. TaKOH H 30 TOriHbIH O 0 MeH 6yAeM Ha 3 bIBaTb KOCBeHHbIM. 

ripHBe^eM pfl^ npHMepOB H3oxonHoro ofiMeHa. 

npHMep 1. H30T0IlHbIH ogMeH JKHAKOH p T y T H 

ceenapaMH 

Ecjih npHiBecTH b conpHKocHOBeHHe JKHAKyio pTyTb, noMeneH- 
•Hyio paAHoaKTHBHbiM H30TonoM pxyTH-203, c napaMH o6bIHHO0 
HepaAHOaKTH'BHOH pTyTH, TO Hepe3 HeKOTOpOe BpeMH mo>kho 
jierKo ofiHapyacHTb noHBJieHHe paAHoaKTHBHocTH b nap ax 
h yMeHbmemie ee b >khakocth. 3to CBHAeTejibCTByeT o cymecT- 
BOBaHHH H30TonHoro o6MeHa MeH^Ay HCHAKocTbio h napoM: 

Hg2°3 + Hg202 ^ Hg 202 + Hg 203 

>KHAK 0 CTb nap JKHAKocTb nap 

MexaHH3M 3Toro npouecca hhcto $H3HHecKHH — npoHcxoA'HT hc- 
napeHne h KOHAeHcauHH aTOMOB pTym. 

TaxHM oSpaaoM, b AaHHOM npnMepe Mbi HMeeM Aejio c H 30 - 
TonHUM -oSMeHOM, Ko Top bin HBJineTCH cj)H3HnecKHM, reTeporeH- 
HblM, aTO'MHbIM. 

npHMep 2. H 3 o t o n h bi ft o6MeH yrjiepoAa 
m e >k a y 6eH30Jiow n ero napaMH 

Hcnojib3yn 6eH30ji, MeneHHbin yrjiepoAOM-14 hjih yrjiepo- 
aom-13, mo^kho n0Ka3aTb cymecTBOBanne naoTonHoro ofiMeHa 
yrjiepoAa MencAy jkhakhm h KpHCTajuiHneicKHM 6eH30Ji0M. 
npH 3T0M CKa3bIBaeTCH, HTO HHK3K0ro nepeMemeHHH aTOMOB 
yrjiepoAa C hjih rpynn CH Me^Ay pa3HbiMH MOJienyjiaMH HeT. 
IlepexoAHT H3 oahoh c|>a3bi b Apyryio tojibko uejiwe MOJieKyjibi. 

TaKHM o6pa30M, 3Aecb TaioKe HMeeT MecTo (JiHaHHecKHH, 
reTeporeHHHH H30TonHbiH o6MeH, ho b orjiHHHe ot npeAHAyme- 
ro npHMepa MOJieKyjinpHoro xapaKTepa. 

riepexoAHM k npHMepaM H30TonHoro ofiMeHa XHMHnecKoro 
THna. 

npHMep 3. H30T0nHblfi 0 6 M e H HOAHCTOTO k a JI H H 
c napaMH h o a a 

npH nponycKaHHH napoB HOAa, MeHeHHoro H30TonoM 
HOAa-131, qepe3 KpHCT a Jl JI'HKH KJ npOHCXOAHT H30T0n- 
Ubift ofiMeH, KOTOpbifi mo>kho H3o6pa3HTb cJieAyiomHMH ypaa- 
HeHHHMH: 

KJ 127 + i:KJ 181 +J2 127 , 
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KJ127+J 2 1S1 <_ K J1 3 1+.J 1 27J13i 

B flan IIOM npHMepe H 30 T 0 nHbIH oSMeH MOJKeT SblTb 
0X3p 3KTepH30B3H K3K XHMHMCCKHH, reTepOreHHblH, HTOMHblfi. 

npHMep 4. H 30 TonHbifl o 6 m e « yrJiepofla h ji h a30Ta 
Me*iiy KCN h (CN) 2 h m e >k a y KCN h HCN 

HcnoJib 3 yn Menenbie coeflHHeHHH (CN )2 hjih HCN, HaxoflH- 
mnecH b ra3oo6pa3H0H cpa3e, mohcho oSHapyxtHTb peaKUHH H30- 
TonHoro ooMeHa yrjiepofla h a3OTa Meatfly sthmh coeflHHeHHH- 
mh h KCN b TBepflOH 4>a3e: 

Kci2N l4 + (C I4 N 14 ) (C 12 N 14 ) ^ KC 14 N 14 + (C 12 N u ) 2 ; 

KC i2 N u +HC 14 N 14 ^KC 14 N« 4 + HC 12 N 14 ; 

KC 12 N 14 + HC 12 N 15 ^ KC 12 N 15 + HC l2 N 14 

h flpyrne BapHanTH peaKUHH. 

Bo Bcex 3 thx cjiynaax nponcxoflHT o6mch flByxaTOMHHX 
paflHKajioB CN hjih hohob (CN)“. 

3to Tanate npHMep XHMHnecKoro, reTeporeHHoro H30TonHO- 
ro odMeHa, ofiycjioBjieHHoro o6mchom paflHKajioB h hohob. 

npHMep 5. HaoTonHbiH oOmch yrJiepofla 
b MetHJiuHKjioreKcaHe 


n P H HCCJieflOBaHHH MeTHjiuHKJioreKcaHa, MeneHHoro yrjiepo- 
flOM-14 B 60KOB0H rpynne, 6 hji ofiHapyateH nepexofl yrjiepo- 
fla-14 H3 60KOBOH MeTHJibHOH rpynnbi b hhkji: 


ch 2 

ch 2 

ch 2 

HaC/^CH- 

C*H 3 HsC/\c*H— ch 3 

HaC/\ CH— CH 3 

H 2 C L /CH 2 

HaC\^^/ CH 2 

HaC^^/ C H 2 

ch 2 

CH 2 

CH2 


3to npHMep BHyTpHMOJieKyjinpHoro H30TOimoro o6MeHa. npo- 
ueccu BHyTpHMOJieKyjinpHoro ofiMeHa HejierKo 6uBaeT otjih- 

qHTb OT M6>KMOJieKyjIHpHOrO. 


npHMep 6 . Boflopofluan neperpynnHpoBKa cpenojia 

n P H H3yHeHHH tpeHOjia, MeneHHoro fleHTepneM b rnflpo- 
KCHJibHoft rpynne, 6 hji oSHapyateH nepexofl flefirepHH b flpyrne 
noJioateHHfl 6eH30JibHoro KOJibua: 
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^\0D 
\/ ~~ 


OH 


✓\ 


D 


OH 


\/ 


OKa3ajiocb, wto stot nepexoA aeftiepHH hb^hctch MefljieHHbiM 
MejKMOJieKyjinpHbiM o6mckom, HflymHM c ywacTneM jjByx MOJie- 
Kyjr. 


npHMep 7. H 30 TonHbifl o 6 m e h Me* ay xjiopHbiM 
H XJIOpHCTbIM 3K e JI e 3 O M 

Ecjih npHroTOBHTb CMeuiaHHbifl pacTBop H3 XJiopHoro xejie- 
3a, coAepjKamero pa^noaKTHBHUH H30Ton *ejie3a-55, h H 3 
Hepa^HoaKTHBHoro XAopHCToro xce;ie3a, a 3aieM nepe3 HexoTo- 
poe BpeMH npoH3BecTH xaxHM-jiH6o MeTo^OM pa3AeJieHHe AByx 
xHMH^ecKHx 4>opM HteJie3a, to mohcho odHapyxcHTb yMeHbme- 
™ e paAHoaKTHBHocTH y TpexBajieHTHoro xcejie 3 a h noHBJieHHe 
ee y ab y xb a ji eHTHo ro >xejie3a. C BHeuiHeft cTopoHbi 3Aecb npo- 
H30ineji xax 6 m nepexoA paAHoaxTHBHoro H 30 Tona «3 oaho® 
xHMHHecKofi $opMM b Apyryio. Ho Tax Kax cncTeMa hbahctch 
roMoreHHOH h Bee hohh >xejie3a paBHOMepHo nepeMemaHM bo 
B ceM od^eMe pacTBopa, to npaMofi o6mch HOHaMH 5xejie3a He 
MoxceT, xoHeHHo, H3MeHHTb pacnpeAejieHHH iH30TonoB MexcAy 
AByMfl X'HMHHeCXHMH (J)OpMaMH. IloflBJieHHe paAHOaKTHBHOCTH 
y AByxBajieHTHoro >xejie3a b abhhom cJiynae abjihctch cjieACT- 
BHeM TOJibxo oa'hoto npoueoca — xuMHHeoxoro npeBpaiueHHH 
TpexBajieHTHoro paAHoaxTHBHoro HOHa jxejie 3 a b AsyxBajieHT- 
hmh hoh nyTeM nepeAa^H oahoixj 3JiexTpoHa ot AByxBajieHTHo- 
ro HOHa x TpexBajieHTHOMy HOHy. CxeMaTHnecxH stot npouecc 
M03KH0 BMp33HTb ypaBHCHHCM: 

© 

1 *4- - * 

Fe 2+ + Fe 3+ -f~ Fe 2+ . 

H30T0nHblfl 06 MeH B 3T0M npHMepe HBJIHeTCH XHMHHeCXHM, ro- 
MoreHHMM, HO HMeeT xocBeHHHH xapaxTep h no Mexa«H3My 
o6ycAOBJieH nepexoAOM ajiexTpoHOB. 
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IlpHMep 8. H 3 o t o n h bi ft o 6 m e h m e >k a y AByoKHCbio 
H TpeXOKHCbK) cepbl 

HHTepecHbift CAy^an KocBeHHoro H30TonHoro o6MeHa npeA- 
CTaBJIHeT H30TOnHHH 06 MeH B CMeCH CepHHCTOro h cepHoro 
aHTHApHAa, KOTOpblH MO>KHO O0Hapy}KHTb, HCnOAb3yH HSOTOn 

cepbi-35. 

PeaKUHfl H30TonHoro o6MeHa MomeT 6biTb 3an«caHa b BHAe 
c/ieAyioiuero ypaBHeHHH: 

S* 2 02 + S 35 0 3 ^S 35 02 + S«0 3 

B t bkoh CMecH He TOJibKo aioMbi cepbi, ho h paAHKajibi SO 
OTcyTCTByiOT. IlpHMOH o6MeH Me^KAy S a2 h S 35 npH MO/reKyjiHp- 
Hbix CTOAKHOBeHHHX MaAOBepOHTCH. B AeHCTBHTeAbHOCTH, HA^T 
oSpaTHMan peaKUHH nepeHoca KKCAopOAa: 

S«Oa — S 35 0 2 + V 2 0 2 
S 32 0 2 + V 2 0 2 ~> S**Os 

PaccMOTpeHHbie np.HMepbi H30TonHoro o6MeHa hbaaiotch cAy- 
naHMH npocTeHiHHX MexanH3MOB H30TonHoro O'SMeHa- B peaAb- 
Hbix ycAOBHHx qacTO HAyT npoueccbi H30TonHoro o6Me.Ha fiAaro- 
Aapn coneraHHio mhothx MexaHH3MOB. MoryT 6biTb CAyuan, KorAa 
OAHOBpeMeHHO HAH B TOH 'HAH HHOH HO C A e AO B a T e A b H OCT H npo- 
hcxoaht SAeKTpoHHbie nepexoAbi, o6MeH h nepexoAbi aTOMOB, 

HOHOB H 60 Aee CAO>KHbIX HaCTHU. 

C KHHeTHHeCKOH H Tep MOAH H 3M H^eCKOH TOH6K 3peHHH CAC- 
AyeT pa3AHHaTb HepaBHOBecHbifi h paBHOBecHbifi h3otohhhh 
o6mch. 

HepaBHOBecHbifi H30Tormbifi o6mch 6yjxej HMeTb Mecxo Tor- 
Aa, KorAa b pa3AHHHbix xhmhhcckhx (J)opMax h $a3ax cncTeMbi 
HMeHDTCH pa3AHHHH B H30T0IIH0M COCTaBe XHM'HHeCKHX SAeMeH- 
TOB. B 3T0M CAynae B COOTBeTCTBHH CO BTOpblM npHHUHnOM 
TepMOAHHaMHKH 6yAeT npOHCXOAHTb CaMOnpOH3BOAbHbIH npo- 
uecc, ManpaBAeHHbiH k BbipaBHHBaHHio H30TonHoro cocTaBa xh- 
M'HMeCKHX (f)0pM H (J)a3 CHCTeMbl. H eCAH 6bl He 6bIAO HHKBKHX 
pa3AHHHH B TepMOAHHaMHHeCKHX H KHHeTHHeCKHX KOHCTaHTaX 
H30TOnOB OAHOro H Toro >Ke XHMHHeCKOro SAeMeHTa, To 3T0T 
npouecc HieA 6bi ao KOHua, OAHaKo BCAeACTBHe cyiuecxBOBa- 
HHH He 60 AbUIHX pa3AHHHH B CB0HCTB3X H30T0n0B OAHOTO 

h toto 5xe XHMHHecKoro SAeMeHTa stot npouecc BbipaBHHBaHHH 
H30TonHoro cocTaBa HAeT He ao KOHua. YcTaHaBAHBaeTCH He- 
KOTopoe TepMOAHHaMHnecKoe paBHOBecHoe pacnpeueAeHHe H30- 
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ronoB, JiHtub 6jiH3Koe k hx paBHOMepHOMy pacnpeaejieHHio 

MeXCAy pa3JIHqHblMH XHMHHeCKHMH 4>OpM3MH H <|)a3aMH. 

H30TonHbifl o6mch b ycjiOBHfltx TepMOOTHaMimecKoro paB- 
HOBecHoro pacnpeaejieHHH H30TonoB Ha3biBaeTCH paBHOBecHbiM 
H 30 T 0 flHbIM O 0 MCHOM. 

HeCkwibume pa3JiHHHH b CBoficTBax h noBe^eHHH hsotoiiob 
OBHoro h Toro xce a^eMeHTa nojiyqnjiH na3BaHHe H30TonHux 
atptpeKTOB. B AaHHoft pa6oTe mh He Sy^eM paccMaTpHBaTb sth 
3(J)(J)eKTbi. B cH^y Toro, kto H30TonHue 3cjxj)eKTbi Majiu, bo 
MHorHx cjiyqaax Ha npaKTHKe mojkho hmh npeHeSperaTb. H30- 
TonHbiH oSMeH, npn KOTopOM npeanojiaraeTca ycTaHOBJieHHe 
paBHOMepnoro pacnpeaejieHHH h3otoiiob Mescay XHMHnecKHMH 

(J)OpMaMH H (})a3aM-H, npHHHTO Ha3bIB3Tb HfleajlbHblM H30TOII- 
HblM o6mCHOM B OTJIHHHe OT peajIbHOro H30TOIIHOrO oSMeHa, 
npn KOTopOM paBHOBecHoe pacnpeAeJieHHe h30toiiob jinuib 
6 jih3ko k paBHOMepHOMy pacnpeae^eHHio, ho He coBna^aeT 
c hhm. 

K'HHeTHKa npoueccoB H30TonHoro ofiMeHa onpeue-BHeTcn 
COBOKyilHOCTbK) Bcex BHyTpeHHHX H BHeiUHHX yOIOBHft, B KOTO- 
pux HaXO^HTCH CHCTCMa. IlpH (J)H3HHeCKOM H3OT0IIH0M OfiMCHe 
CKopocxb H30TonHoro odMeHa onpeuejiaeTCH cKopocTbio b,h(J)- 
(J)y3HOHHbix npoueccoB. Fopa3,no cnoKHee pa3BHBaeTcu npo- 
uecc H30Ton»oro o6MeHa np« XHMHnecKOM hsotoiihom ofiMeHe. 
3aecb oflHOBpeMeHHo ueftcTByioT UBa KHHeTHnecKHx (paxTopa: 

UH(p(py3'HOHHaH KHHeTHKa H XHMHUeCKaH KHHeTHK3. B HeKOTO- 
pHx cJiyqaHX jiHMHrapyioiuHM (paKTopoM, onpeaejiHiomHM 
CKOpOCTb HBOTOnHOro o6MeHa, HBJIHeTCH CKOpOCTb flH(pCpy3HH 
qacTHU. B apyrax caynanx, Hao6opoT, MeaaeHHOH cTaanefi H30- 
TonHoro oSMeHa HBjiHeTca XHMHqecKan peanuHH «30TonHoro 
o6MeHa h CKOpOCTb H30TonHoro oSMeHa 6yaeT onpeaeaHTbCH 
CKOpOCTbK) XHMHHeCKoS peaKUHH H30T0nH0r0 06MeHa. 

PaCHJieHHTb 3TH UBH KHHeTHHeCKHX CpaKTOpa npH HX COBMe- 
cthom aeficTBHH npaKTHuecKH oueHb TpyflHo. TaiKHM o6pa3QM 
reopeTHqecKoe onncaHHe kuhcthkh H30TonHoro ofiMeHa npea- 
CTaBjiHeT cJiojKHyio TeopeTHqecKyio npoSjieMy. 

npH 3KCnepHMeHTajIbH0M HCCJieflOBaHHH KHHeTHKH H3OT0n- 
hoto ofiMeHa nacro noayqaiOTCfl KHHeTHHecKHe KpHBbie, HMeio- 
mne sKicnoHeHUHajibHbiH xapaKTep. B HeKOTopHx, no-BHUHMO- 
My, cjioJKHbix cjiyqaax, aKcnoHeHUHajibHbifi xoa khhcthkh H 30 - 
TonHoro oSMeHa He coSaioaaeTCH. 

PaccMOTpHM KpaTKo HeKOTopue HanCojiee npocTbie pe3yjibTa- 
TbI TeopHH H30TOIIHOrO odMeHa. 
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riycib HMeercH Asa cocahhchha AX h BX*. B nepnoM co- 
eAHHeHHH coAepjKHTCH HeMeqeHbift oSmchhuh hoh X, a bo bto- 
pOM — T3KOH ace, ho MeqeHbiH HOH X*. Ecjih AX H BX* npH- 
BeCTH B KOHTHKT B rOMOT6HHbIX HJIH TeTeporeHHhlX yCJIOBHHX, 

to b pe3yjibTare peaKUHH H30TonHoro o6MeHa MeqeHbifi hoh X • 
HaqHeT nepexoAHTb b coeAHHeHHe c A, a HeMCHCHbiH — b co- 
eAHHeHHe c B. 

B pe3yjibTaTe 3Toro npouecca b chctcmc hohbhtch y>Ke hc- 
Tbipe coeAHHeHHfl: AX, AX*, BX h BX*. 

B ashhom cjiyqae mu 6yueM HMeTb SHMOACKyjiflpHyro peaK- 
UHio H30TonHoro oOMena, KOTopyio mojkho 3anHcaTb b bhac 
cAeAyioiuero ypa'BHeHHn: 

AX -f BX* AX* + BX (16) 

Bbcacm cJieAyiouxHe HepaBHosecHbie KOHueHTpauHH: 

[AX]o = a 0 — naqaAbHan ko h u e h t p a u h h -coeAHHeHHn AX; 
[BX*] 0 — b 0 — i-ianajibHafl KOHueHTpauHH coeAHiieHHH BX*; 
[AX] = a — HepaBHOBecHan KOHueHTpauHH coeAHHCHnn AX b 
A aHHbiH MOMeHT BpeMeHH t, h Aajiee aHajiorHMHo: 

r BX*] = ft*, [AX*] = a*, [BX] = b. 

B CHJiy jaKOHa 3KBHBaJieHTHOCTH H30T0HH0r0 oOMeiia M 3 a- 
KOHa coxpaHeHHH BemecTBa Ao;i>KHbi co6jnoAaTbCH cjicavioiiuk' 
aaBHCHMOCTH M0/KAV KOHUCHTpaUHHMH : 

ci — j— (i* = uq (17) b -p b ■ = bo* (18) 

a 1- b — a 0 (19) a* -f ft* — ft 0 * (20) 

H 3 (17 — 20) BbiTCKacT 04CBHAHce cjieACTBHe; 

a* = ft, (21) 

lf)H3HqeCKHH CMbICJI KOTOpOTO npOCT — B CHJiy 3 KB H B ci jl 0 i i ! H OCT H 

o^MeHa coeAHHeHHH AX* « BX n oh bji scotch b chctcmc b 3kbhb3 

JICHTHblX KOJIHHeCTBaX. 

n p e A.n o ji o>k h m , mto KHHeTHKa HaoTonHoro o6MeHa ;ym pac- 
C M a Tp H B a CM OH peaKUHH (16) HBJIHeTCH XHMHMCCKOH. 

Hcno,ib3yeM H3BecTHbie H3 c})H3HqecKOH xhmhh npaBHjia co< 
CT aBJieHHH ypaBHeHHH XHMHqeCKOH KHHCTHKH. J\jW 3TOTO Mb! 
npe>KAe Bcero otmbthm, mto jxaunan peaKUHH hbjihctcb 6hmojic- 
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KyjiHpHofl h o6paTHMoft peaKunefl. Pe3yjibTHpyioiuaH cxopocTb 
oSpaTHMoft peaKUHH odpa30BaHHH coeaHHeHHH AX* uojixcHa 
6wTb paBHa paaHOOTH CKopocfeii npHMoft h odparaoft peaKimfi: 


t*_/ da* \ 

: V dt ) 


npHM. 


o6patH. 


Tan Kan peaKUHH hbjihctch dHMOJieKy/iHpHoft, to ckopocth o6pa- 
30B3HHH h pacna.ua coeunHeHHH AX* uojijkhh dbiTb nponopuno- 
HajibHu KOHueHTpauHHM uByx pearHpyioiuHx coeaHHeHHH. Ha 
3T0M OCHOB3HHH HMeeM: 


/ da*\ 
\ dt ) 


npjJM. 


— k, ab* 


' oQpatH. 


-k 2 a*b , 


rue k\ H k 2 7 iKOHCTHHTbl CKOpOCTH UpHMOfi H OOpHTHOH peaKUHH 
C 0 0 TB eTCTB CH HO 

Kax CbtJio y«a3aHo paHee, H30TonHbiMH 3<J)<})eKTaMH mojkho 
npeHedpeub h cuHTaib, hto HMeeM uejio c HueaubHbiM H30TonHbiM 
oSmchom. npH TaxoM ycuoBHH, Korua npeunouaraeTCH odMea 
OUHHaKOBbIX HaCTHU, KOH'CTaHTbl CKOpOCTH peaKUHH k\ H k 2 
uojDKHbi dbiTb paBHbi upyr upyry: 

k\ — k 2 — k = const. (25) 

HTaK, na ocHOBaHHH 4>opMyu (22—25) nojiyquM cjieuyiomee 
vpaBHCHHe KHH0THKH H3oronHoro odMeHa: 


: k(ab * — a*b ) 


Jliodoe ypaaifeHHe KHHeTHKH npouecca uojukho b npeuejie npu 

t->oo nepexouHTb b ypaBHeHHe paBHOBecHH hjih, k&k npHHHTo 

Ha3biBaTb, b ypaBHeHHe H3CTepMH npouecca. 

1 

npii UOCTHHCeHBH paBHOBeCHH — rr -> 0, a TaK KaK k 0 TO 

at ’ 

H3 (26) nouyqaeM: 

a oo^oo— a %b a, = 0 (27) 

B 3TOM ypaBHeHHH K KOHueHTpauHHM MbI nOACTaBHJIH HHUeKC 
L A^h Toro HTodbi noKaaaTb, hto sto SyuyT y*e paBHOBecHhir 
KOHUeHTpaUHH B OTJTHHHe OT HepaBHOBeCHblX B ypaBHeHHH (26). 

&2 
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YpaBHeHHe HSOtepMU H30ToriHoro o6MeHa mh 


c.neflviomeM BHue: 


a cc 

^ 00 

a* 

u Oo 

h* 

U OO 


3anHiueM b 

( 28 ) 


3xo jkc ypaBHeHHe (28) mowho rioJiyuHTb h upyrHM nyieM, hc- 
XOAH H3 H3BeCTHOrO 3aK0Ha AeftCTByiOlUHX Macc. 

Hjih peaKUHH (16) KOHCTaHTa paBHOBecnsi Ha ochob3hhh 3a- 
KOHa jeficTByiomHx Macc 6yner BbipaweHa cJieuyioiUHM ypaBHe- 
HffeM: 


u ^'otPac 

aj>\ x 


(29) 


Ho /yifl nAca.'ibHoro h30toiihoi'o odMena KOHCTaHTa paBHOBecHH 
AOJi>Kna CbiTb paBHa eAHmme: k—\. Flpn stom ycjiOBHH (29) 
iiepexo,u,HT b (28). 

/I.JIH Toro, MTOfibl IlOJiyHHTb 33 BHCHMOCTb H3M6HeHHH C BO 
BpeMeHH HJIH, HH3He TOBOpfl, BbIBeCTH <})OpMyJiy KHHeTHBeCKOH 
KpHBoS, HeoCxoflHMo npoHHTerpHpoBaTb ypaBHeHHe (26). 

npeABapHTejibHo npHMeM cjieuyioiUHe npeueJibi HHTerpnpo- 
B3HHH: 

l_0 ) a*=0; b MOMeHT BpeMeHH t KOHu.eHTpau.Hfl 

a* = a t *' (KOHueHTpauMfl b uaHHufi momcht BpeMeHH). HcnoJib- 
3 ya (j)opMyjiH (17), (18) H (21), nojiyHHM H3 ypaBHeHHH (26) 
cJieAyioui.ee: 

Aa l=k[(b (l *—a*) (a 0 —a*) — a* 2 ] , ( 30 ) 

at 


otKyua nocjie uajibHefiiunx ajireSpauuecKHX npeo6pa30BaHHfi: 


da* 

dt 


= kbo*a 0 1 


a o+^o 

b*a 0 




(31) 


Tenepb Hy>KHO pa3AejiHTb nepeMeuHbie a* h t no ofieHM uacTflM 
ypaBHeHHJi: 

■‘f (32) 

1 ciobo* 


a aaTeM 
.nejiax. 


npoHHTerpHpoBaTb ypaBHeHHe b ynasaHHUX Bbiuie npe 
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npoBeaeM HHTerpHpoBaHHe noApoSHee* 


a °fr°* H [ 1 Q o+^o* » 

ao+bo* l 1 ciobo* 


Q o~l~^o 

a 0 bo* 


kbo*aodt, 


h OKOHuaTejibHo: 

«t*= t 1 ~ e-^+ V)t] (33) 

Ha (33) MOJKHO BbIMHCJIHTb paBHOBeCHyK) KOHUeHTpaUHIO a*^: 

np„t->» (34) 

TaKoft ace pe3yjibTaT mo)kho ncwiy wrb H3 ypaBHeHHH HSOTepMbi 
H30TonHoro ofiMeHa (28). 

Ecjih BBecTH 6e3pa3MepHyio oraocHTejibHyio ROHireHTp aumo 


a * 

F = -4- h o6o3Ha^eHHe r = £(a 0 + &o*), (35) 

W JO 

TO IKWiyHHM H3 (18): 

F = 1 — e~ rt (36) 

3 to ypaBHeHHe h Bbipa»aeT aKcnoHeHUHajibHufi xoa KHHeTHHe- 
CKofi KpHBOH. KoHCTaHTy r=£(ao+6 0 *) 6ya,eM Ha3biBaTb 
KOHCTaHTOfl KHHeTHKH H30TOnHOro oSMeHa. KaK BHAHO H3 (36), 
3Ta KOHCTaHTa 0AHO3HaHH0 xapaKTepH3yeT KHHeraKy h 30 tohho- 
ro oSMeHa. 

B KanecTBe o6i>eKTHBHoro noKa3aTejiH, xapaKTepH3yiomero 
H30TonHHH o6MeH, mojkho BBecTH BejiHWHy nepHOfla noJiy- 
o6MeHa. 

riepHOfl nojiyogMeHa — sto BpeMH, b Teqeime Koroporo koh- 
TpojiHpyeMaa KOHueHTpauna MeneHoro BemecTBa aocTHraer no- 
viopHHbi 3HaqeHHH ot paBHOBecHofi KOHueHTpauHH. HHape roso- 
pfl, nepHOfl nojiyo6MeHa — sto BpeMH, npa kotopom F = 0,5. 

H3 (36) JierKo ycTaHOBHTb CBH3b MexAy nepHOAOM noJiy- 
oCMeHa h KOHCTaHTOfl H30TonHoro oCMeHa: 

T In 2 _ 0,693 

1 */,= — p — — — — (37) 
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BepHeMCH k paccMOTpeHHK) ypaBHeHHH ( 33 ). npeACTaB^aeT 
HHTepec paccMOTpeTb CJiynaH, Kor\na ncxoAHbie KOHijeHTpauHH 
neMeneHoro h MeneHoro coe/iHHeHHft skbhmojihphh, t. e. Bbinoji- 
hhgtch HaMa.7ibHoe ycnoBHe: 

ch=b 0 ( 38 ) 

JXjisi TaKoro cjiyqafl no/iy^aeM cjieayiomyio (})opMy;iy: 

a t *=-^-b 0 m {l — e~ 2feb o* t j (39) 

ripn paBHOBecHH, Koraa t~*-oo, H3 (19) h (39) HMeew: 

® os = 2 = * o ~ b oe (40) 

t. e. Me'ieHbiH hoh nopoBHy pacnpeAeAHTca Mea<Ay coeAHHeHHH- 
mh AX* h BX*, a KOHTpoJiHpyeMaH paBHOBecHaa KOHueHTpauna 
o<2 OyaeT paBHa nojioBHHe ot HaaajibHOH KOHneHTpauHH Meae- 
Horo coe^HHeHna BX*. 

Kaa y>Ke Sbuio oTMeaeHo BHUie, KHHeTHKa H30TonHoro o6mc- 
Ha Moaser b HeKOTOpbix cayaaax onpeAeAHTbca CKopocTbio ah(})- 
(J)y3HH. ripn AH(})(j)y3H0HH0H iKHHeTHKe H30TOnH0r0 ofiMeHa Hy>K- 
ho cocTaBJiaTb ywe Apyrne AHcfxpepeHUHaAbHbie ypaBHeHHa. 
ToaHbie AH$c})epeHU,HaAbHbie ypaBHeHHa, onHCUBaromHe aBAeniia 
AH 4 > 4 >y 3 HH, AaiOT cAO/KHue peuieHHa. FIoaTOMy ajih npaKTHae- 
ckhx ueaeft mojkho noAb30BaTbca npHSAHaceHHbiMH ypaBHeHHa- 
mh. Oaho H3 t3khx npHOAHKeHHbix ypaBHeHHft Mbi sanameM B 
cvieAyiomeM BHAe: 

^!=P(^_6* p ) (41) 

TAe P — KOHCT 3 HTa CKOpOCTH AH(M>y 3 HH, bp eCTb KOHueHTpa- 
uhh coeAHHeHna BX*, paBHOBecHaa c KOHiteHTpauaefi eoeAHHe- 
HHa AX* b AaHHhift MOMe'HT, t. e. a* n b * p CBH 3 aHbi Apyr c 
ApyroM ypaBHeaneM H 30 TepMH H 30 TonHoro o 6 MeHa: 

b$ = -^o* (42) 

rioHCHHM C()H 3 HaeCKHH CMbICA B 3 aToro ypaBHeHHa ( 41 ). 

MoAenyAbl AByX XHMHHeCKHX COeAHHeHHH, MORA}’ KOTOpbl- 
mh npoHexoAHT H 30 TonHbiH o6mch, npocTpaHCTBeHHo pa 3 AeJieHbi. 
Z(H(J)4)y3Ha MeaeHoro coeAHHeHHH BX* nponcxoAHT b cbo6oa- 
hom npocTpancTBe wejKAy Mo.neKy.iriMH o6ohx coeAHHeHHfi. 
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CpeflHflH HepaBHOBecHaa KOHueHTpaiwa cboCoaho dAyjKAaioiUHX 
Mo^eKyji coeflHHeHHa BX* ecTb b*. Ho b MecTax, iyre nponcxo* 
Aht HenocpeACTBeHHo 3 kt H30TonHoro odMeHa h odpa 3 yK>TCH mo- 
jieKyjiu AX*, KOHueHTpauna MOJiexyA BX* dyAeT iioabhxho# 
paBHOBecHofl KOHueHTpauHeS no othoihchhio k KOHueirrpa- 
UHH a*. 

3Ty noflBHXHyro KBaanpraBHOBecHyio KOHneHTpaiwio Mbi h 
odo3HaaH.iH aepe3 bp .Tax xax ABHJKymeii cHJiofi AH4>4>y3H0HH0- 
ro npouecca aBJiaeTca rpaaneHT iKOHueHTpaiiHH hah npocTo pa3- 

HOCTb KOHUeHTpaUHH fi pa3AH«IHbIX TOHK3X npOCTpaHCTBa, TO, 
ecTecTBeHHo, . ypaBHeHHe (41) tBbipaxaeT npocroe 4>H3H- 

aecKoe npeAnoAOJKeHHe, hto cxopocTb AH<jx})y3HH nponop- 
UHOHajibHa pa3H0CTH ycTaHaBAHBawiUHXca b npouecce H3OT0n- 
Horo odMeHa HepaBHOBecHofl b MexcMOJieKyjiapHOM npocTpancT- 
Be H KB33HpaBHOBeCHOH (b6ah3h MeCT H30T0nH0r0 odMeHa) KOH- 
UeHTpanHfl, KOHCTaHTa CKOPOCTH ^H({)4)y3HH P 33BHCHT OT KOH- 
cTaHTbi B3aHMHOH AH<j><|)y3HH odMeHHBaiomHXca Moaexya h cpeA- 
nero nyra AH4>$y3HM, a Taxwe ot Tex ycAOBHft, b kotopux npo- 
hcxoaht H30TonHbift odMeH. Ha Bonpoc o tom, xax npoH 3 BOAHTca 
oneHKa KOHCTaHTbi p, t. e. xaK ycraHaBAHBaiOTCH Bee 3th 33bhch- 
MOCTH AAH KOHCTaHTbi P, Mbi He OCTaHaBAHBaeMCH. Otmcthm 
jiHilib, hto KOHCTaHTa p AOAJKHa dbiTb nponopiiHOHajibHa koh- 
CT3HTe AH({Kl)y3HH. 

f ypa'BHeHHe (41) moacho paccMaTpHBaTb Kan npHdAHxeHHHft 
BapuaHT H3BecTHoro H3 xypca <J)H3 hkh ypaBHeHHa AH$(py3HH 
Onicka; - KoHCTa HTy cKopocTH AH<p$y3HH p b AaAbHefimeM dyAeM 
paccMaTpHBaTb xaK HeKOTopyio (peHOMeHOAorHaecKyio kohct3h- 
Ty, xapaKTepH3yiomyK) cKopocrb AH<t>({)y3HOHHoro H30TonHoro 
odMeHa. 

HcnoJib3yeM ypaBHeHne (41) aah buboab ypaBHCHHa K»HerH- 
necKOH KpHBOil: a* = f(t). Bhaoh3M6hhm CHaaaaa ypaBHeHne 
H30TepMbI (42). Rflfl 3Toro HanOMHHM COOTHOUieHHH (17) h (18), 
KOTopbie AOAWHbi codJHOAaTbca npn Jirodux ycAOBHax: h npH 
paBHOBeeHH h npn oTcyTCTBHH paBHOBecna. HMeeM: 

t = £ = _W-S_ = V, " (43) 

• t ,. a* a do —a* ao 

hcxoah H3 MaTeMaTHnecKHX cboActb nponopimft. noAyaaeM: 


h * 

; V b * = £lL a * 

'■ a o 

(44) 

l laMi, corAacHO (20) : . 

b*~bo*—a\ 

(45) 
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ncucTaBJiaH 


otKyaa 


(44) h (45) b (41), noJiyiHM: 


da* 

CO. 

II 

J -a*- b(> a ® ) 

(46) 

dt 

«o / 


da* 

=m ( 

a 0 +6o* .* \ 

(47) 

dt 

a 0 b 0 * j 


HHTerpnpyfl (47) b Tex ace npeAe^iax, KOTopbie Mbi npHMeHJUtH 
npH HHTerpHpoBaHHH ypaBHeHHH (26), no.nyHHM CJieAyiomHft 
BHA (})yHKU,HH : 

«_ ^ 0 ^ 0 * 

* flo+^o* 

Kan bhaho, noJiyMeHHoe ypaBHenne (48) TaKoro >Ke THna, 
ksk h ypaBHeHHe (33), to ecrb h b cJiynae AH(|)(})y3HOHHOH khhc- 

THKH Mbi npHXOZlHM K S.KCnOHeHUHaJIbHOH 3aBHCHMOCTH, Bbipa>KeH^ 

HOH B ofimeM BH^e ypaBHeHHeM (36). ToJitko b cjiynae ahc|)- 

({)y3HOHHOH KHHeTHKH KOHCTaHT3 KHHGTHKH H30TOnfIOro o6MGHa 

r =p (^oH~^.o*) lo&* 

npHBeACHHbie pe3yJlbTaibi naiviHAHo noKa3biBaK)T, mo .npn 

3KCnepHM6HTaJlbH0M HCCJI 6 A 0 B a H H H KHHGTHKH H 30 T 0 nH 0 r 0 OOMO- 
Ha HeJierKO BblflCHHTb HCTHHHVK) ripHpOZiy KHHeTHKH H30T0HH0r0 
odMeHa. 

Kan b cjiynae xhmhhgckoh, thk h b cjiy^ae AHq)(py3HOHHOH 

KHHGTHKH MOTyT HOJiyMHTbCH OAHHaKOBblC SKCnepHMeHTaJTbHblG 
KHHeTHHecKne KpHBbie SKcnoHeHUHajibHoro THna. 

EcjiH >Ke He yrJiySAHTbCH B Bonpoc o npnpOAe khhgthkh H30- 
TOHHoro ofiMeHa; TO ypaBHeHHe (36) mo>kho paccMaTpHBaTb KaK 
no.7iy3MnHpHHeckoe ypaBHeHHe c oahoh smtih pHnecKOH KOHcfaH- 
toh r, KOTopan h mojkgt cJiyncHTb o6 r beKTHBHbiM noKaaaTGAeM 
CKOpocTH H30ToriHoro ooMCHa. ,-Iyi si 3 KcnepHMeHTajibHoro onpe- 
l,eJieHHH 3TOH KOHCTaHTbl KHHGTHKH TI30TOriH0ro o6MeH3 He- 

ooxoAHMo noJiy^HTb 3KcnepHMeHTajibHbie 3HaqeHHH BejiHHHHbi F 
AJiH pa3JinqHbix MOMeHTOB BpeMeHH t. Zbifl yAo6cTBa rpa(J)HMe- 
cKoro npeACTaB.ieHHH KHHeiHqecKOH kphboh h onpeASAeHHH koh- 
CT 3 HTbi r c-'ieAyeT jiHHea 3 HpoBaTb ypaBHeHHe (36). H 3 (21) 
HMeeM: 

— ‘ In ( 1 — F) = rt. (49) 

OTKJiaAbiBaH b noJiyjiorapHcJjMHMecKOM MacinTa6e Be.THHHHH 
— l n ,(l — F) ajib cooTBeTCTByiomHX MOMeHTOB BpeMeHH, b c.Tynae 

Co 6-TK>AGHHH 3KCnOHeHHHa.nbHOro 3aKOHa KHHeTHKH Mbi AOJDKHbl 
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nojiynuTb npHMyio jiH'HHK). rio HaK,ioHy stoh npaMoft jierKO onpe- 
AenfleTCH KOHCTaHTa khh&thkh H30TonHoro ofiMCHa r. A 3 aTeM 
no (popMyjie (37) MoweT ObiTb paocuHTaHa h BejiHHHHa nepHOAa 
nojiyofiMena T •/,. BpeMeH hoh xapaKicpHCTHKH kwhcthkh 

HsoTonHoro oSMeHa mowho bbccth bcjihhhhv BpeMemi ycTaHOB* 
JieHHH paBHOBecHn t paBH - OflHaKo npn stom HaAo HMeTb b BHjy, 
hto npouecc ycTaHOBJieHHH paraoBeoHa ecib npouecc acHMnTo- 
THaecKHft H TeopeTHHecKH HacTynaeT np» t-*oo. ripaKTHuecKH 
We HyWHO Bbl6p3Tb K8KOfl-JIH6o KpHTepHli yCTa'HOBAeHHH paB- 
HOBeCHfl. TaKHM KpHTepHCM MOWeT CJiyWHTb, HanpHMep, 
TOHHOCTb MeTO.ua onpeAeneHHH KOHTpojiHpyeMofi KOHueHTpaumi’ 
riycTb KOHTpojiHpyeMan KOHueHTpauHa a * onpeaejiaerca c Taxon 
TOHHOCTblO, WTO OUIHCKa flJIH OTHOCHTeJIbHOH KOHUeHTp 3 UHh F 
cocTaBjiaeT ±0,01. Tor^a 3a BpeMfl ycraHOBJieHHH paBHOBecna 
MbI npHMCM BpeMH, B Te^GHHe KOTOpOro 6yACT AOCTHTHVTa KOH- 
ueHTpauHH F = 0,99. Torna corviacHO (49): 


t - Ml— F) In 0,01 4,606 4,606 -Tv. 

l paBH— — — = = — — — i ! 

r r r 0,693 


6,65T,„ 


Bbime mh b KaaecTBe KOHTpojmpyeMOH KOHpeHTpaixHH 6pajiH 
KOHueHTpannio a*. Ho b KanecTBe KOHTpoAHpyeMoft KOHueHrpa- 
UHB MOWHO B3HTb H KO'HUeHTp aurno b* . Fl0JIb3yaCb 3aBHCHMOCTbIO 
(19), Jier «0 ‘BHBecTH KUHertmecKyio (})opMyjiy ajih b*. BnpoaeM 
mow ho no Toft we 33bhchmocth (4) nepeftra ot b* k a*: 

a*=>b* — b* ( 51 ) 

npH COBpeMeHHOM COCTOHHHH HayHHHX 3 HaHHft O KHHeTHKe XH- 
MHaecKHx peaKUHH, b tom HHCJie h peaxmiH H 30 TonHoro ofiMeHa 
Hepo 3 MOWHo TeopeTHMecKH npeACKa 3 aTb BpeMH ycTaHOBJieHHH 
paBHooecHa hjih Apyrne khh eTHnecKHe napaMeTpu ajih pa 3 jiHq- 
hmx cHCTeM. Bee KHHeTHaecKHe xapaxTepHCTHKH onpeAejiaioTca 
3 KcnepHMeHTajibHo. /Jjih paaHwx chctcm oho KOJie 6 jieTca b oaeHb 
UJHPOKHX npeaeJiax — OT npaKTHaecKH mthobchhoto ycraHOBJie- 
HHH paBHOBeCHH AO OHeHb MCA^eHHHX peaKUHH, HAV Iim X rOAaMH 
HanppMep, peaKUHH: 

D 2 0 + NH s ;=?DHO + NH 2 D, 

D 2 0 + H 2 0;=± HDO -j- HDO, 

D 2 0 + HC1j=± DHO -J- DC1 

npoTeKam npaKTimecKH mthobchko, d to BpeMH. Kan, HanpHMep 
Ana peaKUHH: 

as 
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Fe'Cls + Fe(III) nporonop^epHH ~ FeCi 8 + Fe’(III) npoTo- 
nop<J)epHH nepHOA noJiyo6MeHa cocraBJiHeT 6oJiee jrByx Jiex. 
IlojiyqeHHbie o6uiHpHHe gamble no n 3 ot on ho My oSMeHy Fe* 
c BemecTBaMH KpoiBH, coflepJKamHMH Fe, noKa3biBaioT, nro H3o- 
TonHbift o6m€h npoTeKaeT BecbMa AJiHTeAbHO. 

H jm iipyroH npHMep: peaKUHH: 

HP*04 2 ~ +reKC030M0H0cJ)0C(})aT^ HPOa 2 i-reKco30MOHO(j}oc$aT* 

HMeeT nepnofl nojiyo6MeHa fiojiee 18 uacos. 

Mh cneunajibHo ocTaHOBHJiHCb Ha Bonpoce o KHHeTHKe H30Ton- 
Hono o6Mena, HMea b BHuy upe3BbiqaHHyio BaxtHOCTb 3Toro 
Borrpoca jxjih 6hoxhmhh h (j3H3HOJioniH. TojibKo 6jiaroAapn npn- 

<MeHBHHK) MGTOHa MeneHblX aTOMOB 6 hOXHMHKH H Cj)H3HOJIOrH 
nOJTyHHJIH B03M0>KHC)CTb HCCJieilOBaTb KHHeTHKy H AHHaMHKy 

npouecccB oSMeHa semeciB. B ocHOBe ace sthx npoueccoB Jie* 
HcaT 3aKOHbr KHHeTHKH xhmhhcckhx peaKUHH. Ha ocHOBe npHMe 
HeHHH MeToaa MeueHbix aTOMOB b Shoxhmhh h (j?H3HOJiorHH cefi- 
qac 6ypHO pa3BHBaeTC h cneunajibHbi ft pa3ueji, nocBnmeHHufi 
H3yqeHHK) KHHeTHKH H JJHH3MHKH MeTa60JTH3Ma. ZlJIH TeOpeTHHe- 
CKofl HHTepnpeiauHH AaHHbix, noJiynaeMbix c noMombio Memaa 
MeneHbix aTOMOB, a Tan>Ke npasiuibHOH nocraHOBKH chmhx 
H caneaoBaHHH c npHMeHeHHeM MeTOAa MeueHbix aTOMOB He- 
o6xoahmo uiHpoKoe npHBJieneHHe cjiojkhoto MaTeMaTHnecKoro 
annapaia. Tax, b HacroHiuee ‘BpeMH HanajiH pemaTbcn MHorne 
3 aAaHH 6'HOXHMKH H Cj)H3HOJIOrHH, C'BH3aHHbie C HCCJieAOBaHHeM 
oSMeHHbix $ohaob, uhk .jiob o6MeHa h onpeAeJieHHeM BpeMeHHhix 
xapaKTepHCTHK npoueccoBo6MeHaBemecTBB>KHBbix opraHH3Max. 

yilPAJKHEHHE I 

H3yqeHHe khmcthkh H30TonHoro oSMena cepeSpa 

Mtw.jiy ocauxoM h pacisopoM 

CncTeMa «ocauoK AgCl — pacTBOp AgN 03 » HBJineTCH reie- 
poreHHofi CHCTeMOH. Mo>kho npeAcxasaTb HeKOTOpbie KanecTBen- 
Hbie ocofieHHOCTH peaKUHH H30TonHoro ofiMeHa cepeSpa b t a koh 
CHCTeMe. OcauoK AgCl Rax TBepuan xpHCTajuiHuecxaH $a 3 a H a 
CBoeft nosepxHocTH 6yuei couepncaTb oSMeHHbie hohu AgA 3th 
ofiMe-HHbie HOHbi 6yjxyr BCTynaTb b peaxuHio H30TonHoro ooMeHa 
C H0H3MH Ag + B paCTBOpe. RjW Toro HTOSbl npOCJieUHTb 3T0T 
H 30 TonHbiH o6MeH, Heo6xc>AHMo cepe6po b oahoh H3 (j)a3 reTepo- 
reHHoft cHCTeMH Hau^eHcamHM oopa30M no-MeTHTb. B KauecTBe 
pauHoaKTHBHoro HHAHKaTopa B03bMeM H30T0n cepe6pa-l!0 
(ru'jnu)A no^ypacfiaua 270 thch). 

89 


Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 



Approved For Release 2011/02/15 : CIA-RDP80T00246A057700270002-1 


CyiUHocib paCoTbi b ashhom ynpawHeHHH 6yAeT 3aKJHO<iaTb- 
ch b cneAyiomeM. By^eT nojiynaH oca^oK Ag*Cl, MeqeHHbifi H30- 
TonoM cepe6pa-110. 

PaBHue nopuHH stoto ocaAKa KomaKTHpyiOTCH b re^eHHe 
pa3HUx nepnoAOB BpeMeHH c pacraopoM HeaKTHBHoro AgNOa. 
ripOBOAflT paAHOMeTpHHeCKHe OnpeAeJieHHH aKTWBHOCTH paCTBO- 
pa (pacTBop CT3HOBHTCH aKTHBHHM 3a cneT nepexoAa MeveHoro 
cepedpa H3 ocaAKa b pacTBop). Ha ocHOBaHHH KHHeTHwecKofi 
KpHBOH H30TOIlHOro OfiMBHa OIipeAejIHIOT KOHCT3HTy KHHeTHKH 
H30TOnHOro oCMBHa AAH B3HT0ft CHCTeMbl. 

nOCKOJlbKy JierKOOfiMeHHBaiOmHMHCH IHOH3MH !B AaHHOft 
cHCTeMe 6yAyT hohh, pacnojioxeHHbte Ha noBepxHOCTH xpHCTaji- 
JIHKOB Ag*Cl, TO Tanoft o6mCH 6yAeT HMeTb SKCTpaKpHCTaJIjlHHe- 
ckhA (hjih 3KCTpaMHitejiJiHpHbifl) xapaKTep. 3ia aKCTpaKpHCTan* 
JiHHecKaa cthahh H3oronHoro oCMeHa AOJUKHa 6hm> oTHocHTejib- 
ho CbicTpofl. OHa CyAer 3aBHceTb ot npoHHocTH CBH3H hohob 
cepefipa c ocaAKOM h ot BpeMeHH AH<})<})y3HH hohob cepeCpa 
b pacTBope. BcjieA 3a nepBofi craAHeft H3oronHoro odMeHa 
HaHHeTca BTopaa CTaAHfl ofiMeHa, cBH3aHHaa c oHeHb MeAJieH-* 
HOft AH4>4>y3Hefi ofiMeHHBaiOmHXCH HOHOB Cepe6pa BHyTpb KpH- 
CT3JIAHKOB AgCl H H3 HHX B paCTBOp, a T3K>Ke nepeKpHCT3JIJIH- 
3auHefl AgCl. KorAa b npouecce H30TonHoro odMeHa ecTb TaKHe 
ABe CT3AHH, H3 KOTopux oAHa AO®ojibHo fiucTpan, a Apyraa 
oaeHb MeAJieHHaa, to ycTaHa'BAHBaiomeecH aah 6hiCTpoft craAKH 
pa'BHOBeCHe HBJIHeTCH OTHOCHTejIbHbIM, KaHCymWMCH. B AaHHOM 
onuTe y Hac 6yAeT HMe»Ho Tanoe «Kaxtymeeca» paBHOBecHe. 

OSopyAOBaHHe h peaKTHBbi 

1. ripoTHBeHb, noKpbiTHft (J)HAbTpoBajibHofl dyMaroft. 

2. 3aiUHTHblft 3Kp3H H3 OBHHQOBOTO CTeKJia H Ha6op AHCT3H- 
HHOHHOTO HHCTpyMeHTa*. 

3. Oap(J)opoBaa Kpy»Ka mu paAHoaKTHBHbix ot6pocob. 

4. npodnpKH c npo6KaMH. 

5. BropeTKa. 

6. rinneTKa Ha 1 mji co uinpHueM. 

7. XHMHHeCKHft CT3KaH. 

8. SAeKTpHHecKaa miHTKa. 

9. BcTpaxHBaTeJibHbift annapaT. 

10. UeHTpH(J)yra. 

11. MHKponHneTKa Ha 0,2 mji. 

12. HameHKH H3 aJIIOMHHHeBOft <J)OJIbTH. 

* H 30 Ton cepeCpa.IlO SBjiaeTCH raMMa-H3.nyMaie.ieM. 
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13. CHeTHaa ycraHOBKa B-2. 

14. IlpenapaT p aAHO a KTHBHoro cepeopa-110 b cjiopMe AgNOs 
c yflejibHoft aKTHBHocTbio pacTBopa okoji'o 1 mkK/mji h coaepaca- 
HneM MeHee 0,01 Mr Ag/MA. 

15. PacTBopbi: AgN0 3 (0,05h), HC1 (l°/«). 

BbinoJiHeHHe paSoTM 

1. PacTBop 0,05 h AgN0 3 bahbhiot H3 OropeTKH no 5 ma b 
npoOnpKH (10 irnyK) h AoOaBAHioT Tyaa we no 1 mji paanoaK- 
THBHoro pacTBopa Ag*N0 3 aah HHAHKaunn cepeSpa. 

2. B cTanaH c Kunninen boaoii onycnaiOT npoOnpKH c pacTBO- 
poM Ag*N03. 

3. npoH 3 BoaaT ocawAeHHe Ag*Cl b npo6HpKax, npHoaBJiaa 
no nannuM okoao 2 mji pacTBopa HC1 (l°/o) . 

4. OcaAOK u,enTpH(f>yrHpyiOT n npoBepsnor noJiHOTy ocawAe- 
hhh, npnOaBJiHn k ocBeTJieHHOMy pacTBopy 1 nanjiio pacTBopa 
HC1. B cjiynae nojiHOTbi ocawAeHHH ocBeTACHHUH pacTBop^ octo- 
pO)KHO CJIHBaiOT, ‘H OC3AOK npOMblBaiOT XOAOAHOft BOAOH AAH 
yAaJIOHHH XJIOp-HOHOB. THjISI 3TOrO npofinpKH 33KpbIBaiOT npOOKOfl 
n BCTpnxHBaiOT Ha BCTpHXHBaTejibHOM annapaTe, a 3aTeM CHOBa 
neHTpn^yrnpyiOT h cAHBaioT npoMHBHbie boah c ocaAKa. 3iy 
onepannio npoAeAMBaiOT ao Tex nop, noKa npo6a npoMbiBHbix 
boa Ha npncyTCTBHe xaop-hohob (HHAHKaTop-pacTBop AgN0 3 ) 
He A3CT OTpHgaTeAbHbiH pe3yAbiar. 

5. K npHroTOBAenHHM t3khm o6pa30M ocaAK3M Ag*Cl b 
Ka>KAyio npodnpKy AoSaBJinioT no 5 mji 0,05h AgN0 3 h 3aMena- 

IOT BpeMH. npoOnpKH 3aKpbiBaiOT npoOKaMH H ycTaHa-BAHBaiOT 
B annapaT AAH BCTpHXHB3HHH. ripOH3BOAHT BCTpHXHBaHHe co- 
nepwHMoro npodnpoK. 

6. Mepe3 KawAbie 30 MHHyT H3 npoOnpoK oTOHpaiOT npoohi 
AAfl paAHOMeTpHnecKoro onpeAeJieiiHH aKTHBHOCTH pacTBopa. 
Hjih 3Toro, He Oct a h a b ji h b an BCTpsixHBaTejibHoro annapara, bh- 
HHM3IOT H3 PHe3A3 OAHy npoOHpKy H dbICTpO BCTaBJIJUOT CC B 
ueHTpH(|)yry. Oocjie u,eHTpH(j)yrHpoBaHH oTOnpaioT H3 ocbct- 
AeHHoro caoh pacTBopa npo6y 0,2 ma h bhocht ee b namely 
H3 (JlOAbrH C KpyWOHKOM cJlHAbTpOBanbHOfi OyMarn Ha AHe. HaHe- 
ceHHhin pacTBop B namenKe BbinapHBaiOT noA HHcjipaKpacHOH 
naMnofi, h onpeAenHior aKTHBHOCTb npofibi Ha cneTHoft ycTaHOB- 
Ke B CTaHAapTHbIX yCAOBHHX. flAH OoAbllieH TOHHOCTH H 3 MepeHHH 
3KeAaTeAbHo 6paTb npo6bi c 4— 5-KpaTHoft noBTOpHOCTbio. 
PeayAbTaTbi paAHOMeTpHnecKHx onpeaeAeHHft bhocht b Ta6- 
AHiiy 10. 
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T a 6 ji i m a 10 

H3MepeHHe skthbhocth npofi pacTBopa Ag*NO* 

Rara «3MepeHHa: 

Thii ycTaHOBKH: ... . . . Ws ycTawoBKH: 


Thii cweTHHKa: Ng caeTTOKa: 

OOH CHerqWKa N<j,= hmii/mhh. 
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y k a 3 a h h e: Bee p a aho a kth bh bi e MaiepnaJibi h orfipocu nocne 
OKOHHaHHH npenapaTHBHofi p a 6 otm h npoBeaeiraa 
H3MepeHHH cneayeT cpa3y ace caatb jia6opa,HTy. 


7. n© pe3yjibTaTaM H3MepeHHH HaxoaaT MaKCHMajibHHe 3Ha- 
'leHHB 3KTHBH0CTH paCTBOpa. KpHTepHeM yCTaHOB^eHHH paBHOBe- 
cua 3KCTpaKpHCTajiJiH«ieeKoro H30TonHoro ofiMeHa 6y.neT npHMep- 
HO oaHHaKOBaa aKTHBHOCTb nocjieAHHx 3-x npo6. no sthm 3-m 
nOCJieaHHM H3MepeHHaM paCC9HTbIBaiOT Cpe^HIOK) aKTHBHOCTb 
paBHOBecHoro pacTBopa. 

y«a3 aHHe: PeKOMeHayeTca nocaeaHae 4 npo6w pacTBopa 
6paTb aepe3 MHTepBaau ©peMeHH 1 aac. 3 thm 
caMHM e Cojibuiefl HaneacHocrbio 6yneT ycraHOBJie- 
ho cocToaHHe «KajKymeroca» SKCTpaKpHCTajuiH- 
aecKoro paBHOBecna. 

OnpeaeJiHB cpeanee 3HaaeHHe 3 kthbhocth paBHOBecHoro pacTBo- 
pa, naaee paccaHTbraaioT orHocHTejibHbie KOHiieHTp a iihh 
F= 
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FIo.iyHeHHbie 3HaneHHH Be^iH^HHbi F 3anHCbiBaioT b Ta6jiHuy 1 1. 
Hajiee npoH3BOAHT pacneTbi, yKa3aHHbie b Ta6jiaue 11, a 
HM-6HHO: BbIMHCJIHIOT BeJIHHHHbl (IF), — lg (1 F) h — In (IF). 

T a 6 Ji h U a 11 


KwHeTHKa H30TonHoro otfiueHa b cHcreMe 

Ag*Cl (tb. (f>a3a) ^tAgNO 3 (pacTBop) 


o 

u 

o 

w g * . 

2 o K 35 

X P a> s 

X 5 s s 
o. m \o 

CQ X O CQ 

g i 
Slof 

US "w c 

Ho* 3 

<C Q,<C CQ 
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1— F 

-lg(l-F) 

— In (1 — F)' 
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8. CTpOKT ABa rpa’4>HKa: F=f (t) (pnc. 21) h — I n (1 F) » 
=f(t) (pnc. 20). 

9. no nepBOMy rpac})HKy onpeaejiniOT BpeMH noJiyooMeHa I <, 
KaK noKasaHO Ha pnc. 20. no 3 HaneHHio Ti /, paccnuTbiBaiOT 


i F 

\-ln(f-F) i 



soHCTaHTy KHHeTHKH n30ToiiHoro o6MeHa r, nojibayncb tJ)opMyJIOft 

(37). 

10. no BTopoMy rpacj)HKy (pHc. 20) no TanreHcy yr./ia HaKJio- 
na npHMofi onpeae.iHK)T KOHCTaHTy KHHeTHKH H 30 TonHoro o^MeHa 
r h no c|iopMyjie (37) paccMHTbiBaioT BpeMH nojiyoOMeHa T> ( ,. 
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11. OpaBHHBaioT pe3yjibTaTH onpeAeaeHHa r h Ty, AByMH yica- 
33HHMMH rpatpHnecKHMH cnocoSaMH. 

12. no (J)opMyjie (50) npoH3BOAflT npH6jiH*eHHyio oueHKy 
BjpeMCHH ycraHOBJieHHH paBHOBecHH h cpaBHHBaiOT ee c nojiyqen- 
hoh 3KcnepHMeHTa^bHofi oueHKoft 3 Toh BejiHq’HHbi no pe3yjibTa- 
TaM H3MepeH«fl. 

yiJPAJKHEHHE 2 

OnpeaeaeHHe oCmchhoA cmkocth norjiomeHHa 

HOHOOCMeHHOft CMOJIbl MeTOAOM H30T0nH0r0 
o($MeHa 

nycTb HMeerca HOHoofiMenHaa CMOJia, HacumeHHan KaKHM- 
ah6o hohom X. Ecjih npHBecTH 3Ty CMOJiy b KOHTaKT c pacTBO- 

pOM SJieKTpOJTHTa, COHepJKaiUHM TOT JKe CaMblft, HO MeqeHblft 
hoh X*, to 6y.neT npoHcxoAHTb H30ToriHbiH o6MeH Tanoro see 
rana, KOTopbiH mu pa36HpajiH ® TeopeTHqecKOM BBeneHHH. 3aecb, 
TaK ace nan h b npeauaymeM onuTe, 6yaeT nponcxoAHTb reTepo- 
reHHufl 'HSOTonHuft ofiMeH. B AOCTaTOHHOM ana onuTa npHOjinxe- 
hhh 6yaeM H30TonHHMH 3(p(J)eKTaMH npeHeoperaTb h CHHTaTb, 
HTO H30T0nHbIH o6.MCH HBJIHCTCH HHeaJIbH bIM C KCHCTa'HTOH paBHO- 
BecHH, paBHofi eAHWHUe: K=l. 

BBeaeM cjieayioiiiHe o6o3HaqeHHa: 

C* h S* — paBHOBecHue KOHpeHTpapHH MeqeHoro HOHa B paC- 
TBOpe H B CMOJie COOTBeTCTBeHHO, C* h S* — paBHOBeCHbie KOHUeH- 
TpapHH HeMeqenoro H30TonHoro HOHa o pacTBope h b CMOJie 
COOTBeTCTBeBHO. 

ypaBHeHHe H30TepMU HsoTonHoro o6MeHa aanmneM b cJieayio- 

meM BHAe: 



ByAeM onuT ct aBHTb Tan, hto b HanaJibHufi momoht Menenuft 
hoh HaxoA’HJica TOJibKO b pacTBope. Torna b cnjiy SKBHBaJieHT- 
HOCTH o6MeHa 6yAeM HMeTb: 

C+C*=G 0 * f (53) 

rae Co* — aanajimaa KOHueHTpapHH iMeqeHoro hoh a b pacTBope, 

S+S*=S 0 • (54) 

rae So — HCKOMaa oOMeHHaa eMKocTb norJiomeHHH cmojih, 
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llvCTb flJlH onblTa B3HT3 HaBeCKa CMOJIbl BeCOM g rpaMMOB (b 
pacHeTe Ha adcoJiioTHo cyxofi Bee cmojih) h aSaeM pacTBopa Me- 
MeHoro HOHa v ma. no 3aKOHy coxpaHeHHH BemecTBa- 

vC 0 * = gS*+vC* ( 55 ) 


noJib 3 y«Cb CHdeMOH ypa®HeHHH ( 52 — 55 ), mojkho bhbccth 
(boDMVJiv aah onpejiejieHHH hckomoh BejiHHHHbi So. 3Kcnep«MeH- 
TajibHo onpeaeJifnoT A®e BejiHMHHbi Co* h C*. CjieaoBaTe/ibHo, Bee 
apyrne BejiHHHHbi, BXOAHWHe b yKaaaHHyio cHcreMy ypaBHeHHH, 
^OJDKHbl 6bITb HCKJIlOTeHbL 

Hs ( 52 ), ( 53 ) h ( 54 ) HMee\i: 


S* = C 


* S° 

at 


rioflCTaB.aflfl (56) b (55), noJiy^HM acKOMyio 4)op\iy.iy: 

a ^ 


s 0 =— c§ 

g 


c* 


(56) 


( 57 ) 


B KanecTBe paAHoaKTHBHoro H30Tona mojkho B3HTb ak>6oh 
hoaxoahwhh H30T0H, oSecneHHBaiomHft MeTKy AaHHoro HOHa. 
B flaHHOM onbue sosbMeM H30Ton py6HAHH-86. 
nocKOJibKy B 4>o P Myjiy (57) bxoaht b KanecTse mhokhtcjih 

qjICH p33HOCTH KOHUeHTpaUHH, TO AAH yBeJIHHeHHH TOHHOCTK 
onpeaejieHHH C 0 rcejiaTeAbHo noAoSparb TaKHe KOJinnecTBa cmojiu 
h pacTBopa, hto6h C* 6 bi.ia 6bi 6 ah3Koh k C*/ 2 . OneaHAHO, hto 
C* = C 0 */2 npw ycAOBHH: 

vC 0 * = gS 0 ( 58 ) 

Kaa 3 to BbiTenaeT H3 (57) . 

HccJieAyeMofl cmojioh 6 yAeT KaTH 0 Hoo 6 MeHHaH CMOAa K.y-2- 
CMOJia KY -2 HMeeT opneHTHpoBOHHoe 3 HaHeHHe oomchhoh eMKO- 
CTH 4—8 Mr-SKB/r cmoah. noAb3yHCb 3T0H UH^poH, no ycAOBHK) 
(58) MOJKHO nOACHHTaTb, KAKOfi o 6 aeM pacTBopa H KaKyjO koh- 
UeHTpaUHK) Co* HyJKHO B3HTb, HTOgbl nOJiyHHTb C ~Cc , /2. 

npHMep pacneTa: nycTb aaho S 0 =5 Mr-3KB/r, g— -i *. 
V=20 MA; TOTAa HVJKHO B3HTb pa-CTBop c KOHueHTpauneH Me- 
qeHoro HOHa 


Co =~2o =°- 25h - 
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06opyAOBaHHe h peaKTHBbi 

1. npoTHBeHb, noKpuTHH (j^HJibTpoBa jibHofl fiyMaroii. 

2. 3amHTHuft 3KpaH H3 oBHHUosoro CTeKJia h nafiop AHCT8H- 
UHpHHOro HHCTpyMeHTa*. 

3. OaptjjopoBaa npyscna ajih paAHoaKTHBHbix orfipocoB. 

' 4. AHMHHCCKHe CT3KaHtIHKH. 

5. OHJIbTp IilOTTa. 

6. KoHHqeCKHe BOpOHKH AJIH (£)HAbTpoBaHHH. 

7. Biokcu. 

8. KojiSohkh Ha 25 mji c npo6KaMH. 

9. rinneTKa Ha 20 mji co umpHueM. 

10. BcrpjixHBaTeJibHbifi annapaT. 

H. MnKponHneTKa Ha 0,2 mji co uinpHiieM. 

12. HauieqKH H3 (Jiojibni. 

13. Cmojih K.y- 2 . 

14. PaAHoaKTHBHbifi pacTBop 0,2 h Rb*C! c yAejibtioft aimm 
HOCTblO paCTBOpa OKOJIO 0,1 mkK/mji. 

■ 15. PacTBop bi: RbCl (1 «), AgNOs (0,1 «). 

BbinoAHeHHe paboru 

1. CnepBa HyxHQ npoH3BecTH HacumeHHe cmojih hohom Rb 
/vih 3TOro fiepyT HaBecKy cmojih KY-2 b 10 r, noMemaioT ee b 
XHMHH ecKHft CTaKaHHHK h 3aAHBaioT 50 mji pacTBopa 1 h RbCl. 
CM<via ocTaBJiaeTCH b pacraope RbCl Ha 12 — 24 naca. 

3aTeM cycneH3Hio cmojibi nepeBOAHT Ha (JiHAbTyp Moira h 
pacTBop OT(J)HAbTpOBbIBaiOT. FIOAHOe HaCblUieHHe CMOJIH HyJKHO 
npOBeCTH O AHHaMHHeCKHX yCJIOBHHX. JJ,JIH 3T0r0 HyHCHO CMOAy 

nponycTHTb eme 50 mji pacrsopa 1 h RbCl. 0 ct3tkh RbCl otmh- 
B3IOT AHCTHAAHpOBaHHOfl BOAOft. FIOAHOTV npOMHBKH KOHTpOJIH- 
pyiOT OTcyTCTB He m peaKJAHH Ha hoh Cl. HacHmeHHyio hohom 
pyOHAHH cMOAy Bbirpy>KaiOT H3 (JwjibTpa h BucyuiHBaiOT ao B03- 
Ayui'Ho-cyxoro coctohhhh. B thkom bhac c moji a 6yAer roTOBa k 
onHTy. 

2. BepyT 6 HaBecoK no 1 r B03flyiiiHocyxofi cmojih b Rb-cbop- 
Me. OxHy HaBecKy noMemaioT b 3apaHee BBBemeHHHfi 6 k>kc £jih 
onpe^ejieHHH bji3hchocth cmojih. OcrajibHHe 5 HaBecoK noMema- 
K)T B KOJlfiOHKH Ha 25 MJI. KaHC^yiO HHBeCKy CMOJIH 3aJIHBaiOT 
20 mji paafcoaKTHBHoro pacTBopa 0,25 h Rb*CL 

3. Koji6ohkh 3aKpbHBaiOT npoOitaMH h craBHT b annapar jyin 
BCTpHXHBaHHH. OTMeHaiOT BpeMH HaHajia BCTpHXHBaHHH. 

* ’H30Ton pu6H/Uift-$6 HBJineTCH raMMa- H3JiyqaTe.ieM! 
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Tafijiima 12 

OnpeaejieHHe oSmchhoh cmkocth norjiomeHHn cmojiu Ky-2 

J\ara H3MepeHHii: 

Twn ycTanoBKH: . . J\f° ycTaHOBKii: 

Tan CHermiK?.: . . . N° cqeTHHKa: .... 

V H = ..... o; V p . . ■ 8\ 6— • ■ • • 



* B nepByio cTpooKy 3 anncaTb aKTiimiocTb Hcxoanoro pacTBopa 0,2 h 

Rb*Cl. 

Pe3yjibTaTM pacqeroB: 

AKTHBHO'CTb HCXOAHOro paCTBOpa Xq= .... hmii/mhh. 
AKTHBHocTb paBHOBecHoro pacTBopa x = . . . hmii/mhh. 

„ Co* XO 

OTHOIUeHHG KO'H U,eH T p a HH H -Q* = 

3HaqeHHH ApyrHx BeJiHMHH: 

v = 20 mji, g= r a6c. cyx. cmojiu 

Co* — 0,25 -Mr-BKB/MJI. 



YKaaaHHe: PeKOM-eHnyercH chmhm yqaiHHMCH BudpaTb 
cnocoS oueHKH ouih(5kh b onpeae.ieHHii hckomoA BejmqHHu. 
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4. KojiGohkh no onepeAH qepe3 Ka^KAue 30 MHHyr CHHMaiOT 
c BCTpaxHBarejibH'oro annapaxa. PacxBopbi ox^HJibxpoBbi'Baiox 
h H3 hhx Gepyx npo6bi no 0,2 mji aah onpeAejieHHH aKXHBHOCXH. 
BepexcH npoGa Taione H3 HcxoAHoro paAHoaKTHBHoro pacTBopa 
0,25 h Rb*Cl. Akthbhocth pacTBopoB onpeAeJifliOT oGwqHbiM cno- 
coGom (BbinapHBaH'HeM npo6 Ha ajnoMHHHesbix hah cxeKAHHHbix 
qauieqKax; peKOMeHAyeTcn Ha aho qameqeK KAacxb KpyacoK 
(|)HJibTpOBajibHofi GyMarn). Pe3yjibraru H3MepeHHH 3anHCHBaiOT 
b xafiJiHuy 12. 

y K-a 3 a h H e: H30xon -py6HAHH-86 hbahctch raMMa-H3Jiyqa- 
TeJieM. riosTOMy b pa6oie c sthm HsoxonoM HyacHo npHMeHHTb 
Bee Mepu TexHHKH 6e3onacHocTH npH paGore c raMMa-aKTHBHU- 
mh BenxecTBaMH. llocjie oKOHqaHHH npenapaxHBHofi paGoxH h 
H 3MepeHHfl HeMeAJieHHO Bee ip a aho a kth bh h e Marepwajibi h ot-. 
Gpocu cAaxb AaGopaHTy. 

5. H3 pe3yJIbTaTOB H3MepeHHH aKTHBHOCXH pacxBopoB bhGh- 
paiOT aah AajibHefiuiHx pacqeTOB nocjieAHHe coBnaAaiomHe 3Ha- 
qeHHH aKTHBHocTeft. CoBnaAaiomHe 3HaqeHHH aKTHBHOCTeft 
nOCJieAHHX npoG eCTb npH3H3K yCXaHOBAeHHH paBHOBeCHH B CH- 
cTeMe. Bh^hcjihiot cpejfHee 3fcaqeHHe 3 KThbhocth paBHOBecHoro 
pacTBopa. 

6. Flo 4>opMyjze (57) BbinncAHiOT HCKOMyio eMKocTb norjio- 
meHHH CMOAbI S Mr-3KB/r aGcOAIOTHO cyxofl CMOAbI. Pe3yjIbTa- 
Tbi pacneroB 3anHcuBaiOTCH Taione b TaGAHuy 12. 
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OJ1EHATKH K iv Bbinycicy 


CTp 

/ 

OrpoKa 

HaneqaTaHO 

flojDKHO 6HTh 

15 

9 CHH3y 

flpH pa6oTe c raMMa-aKTHB- 
HblMH H <5eTa-aKTHBHUMH H30- 
TonaMH 6ojibiiiHx 3HeprHH, 

npH paCoTe c H30TonaMH, hc- 
nycKaiomHMH raMMa- h 6eTa- 
H3JiyqeHHH Oo^bUlHX SHepPHH, 

25 

18 CHH3y 

Ha 25 mm 

Ha 25 mji 

27 

10 CHH3y 

[Co(NH 3 )] 4 X 2 

[Co(NH 3 ) 4 ]X 2 

27 

9 CHH3y 

[Co (NH»> 6 ]X 

[Co(NH 3 )«]X 2 


onEHATKH k v BwnycKy 


23 

46 

48 

60 

76 

-f 81 
83 


84 

85 
85 

87 


87 

88 

88 

93 


17 CHH3y 
pHC. 5 

3 CHH3y 

5 CMH3y 
13 cBepxy 

16 CBepxy 
8CHH3y 

17 CHH3y 
5 CBepxy 
8 CBepxy 

8 CBepxy 


6 CHH3y 
17 cBepxy 
16 CHH3y 

3 CBepxy 


J=Jo • e 

OAHOBpeMeHHoft xpoMaTorpa 
4 >hh 

1,6 • 10 _1 

Hg2°3 + H g 2* - Hg J02 +Hg 20: 
[BX*] 0 =6o 

=k[(6 0 * — a*) (a 0 -a*)- 
at —a* 2 ] 

to no^yq«M H3 (18): 

ao = bo 

H3 (19) h (39) HMeeM: 

L s|e <*0^0* 


at 5 * 


[,-e-K^"*),] 


H3 (21) HMeeM: 

tpaBH- = =6,6&.T,,, 

no toh xce aaBHCHMOCTH (4) 
(IF), — lg(lF) h — ln(lF). 


93 
93 
v 94 
95 

95 

96 
96 
96 


4 CBepxy 
7 CBepxy 
13cHH3y 
14 cliH3y 

13 CHH3y 
16 CHH3y 

14 CHH3y 
1 CHH3y 


— In (IF) 

Ha pHC. 20 
C* h S* 

Co 

6JIH3KOH K C*/2 
(J>HJIbTyp Ulorra * 

JX * ih aToro HyjKHo cMo^y 
Pu 6 hahh -86 


N=N 0 .e~f t d 

OAHOMepnofi xpoiiaTorpa(J>HH 



1,6 . 10“ 10 

Hg^+Hg 202 Hg^+Hg 203 

, ' [BX*]o=6 0 * 

-n- —k[(^o* — a*) (ao— a*)— 
ai — a* 2 ] 

TO nojiyqHM H3 (33): 

a 0 = b 0 * 


H3 (38) h (39) HMeeM* 


atx*— Mo* 
tfo+V 


X 



*?■)'] 


HMeeM: 


tpa B H.= • • • • ^6,65 .T v> ( 50) 
no TOH 5Ke 33BHCHMOCTH 
(1 — F), — Ig(l — F) H 

— In (1 — F)T. 

— In ( 1 — F) 

Ha pnc. 21 
C h S 
So 


6jih3KhA k C q */2 
(J)HJIbTp UIOTTa 
/Ijih SToro HyxcHo qepe3 cMOJiy 
py6HAHfi-86 
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